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TYPICAL EXAMPLES OF 


DIAPHRAGM MOTOR VALVE 
WIDE RANGE ADAPTABILITY 


fi wR SUPPLY 


FROM CONTROLLER 


DMV with Hand Jack Operator. Allows for 
manual operation against spring action. 
Limits travel of valve. Example — Maximum 
opening in spring opened valve. Minimum 
closing in spring closed valve. 


4 +} 

- SOLENOID WALVE 
24 alk SUPPLY 
t/ 


“t 


FROM CONTROLLER 


rs 


DMV with Remotely Actuated Electric Solenoid 
Trip Out. Valve may be fully opened or closed 
by unloading operating pressure from dia- 
phragm by solenoid operation. Solenoid is 
actuated from manual switch or an electric 
tie-in circuit. 


Built for your specific requirements, Fisher Diaphragm 
Motor Valves are manufactured to handle pressure condi- 


tions up to 10,000 pounds, for high pressure drops and 


are available in metals for highly corrosive service and 


a Z 
b ras AIR_ SUPPLY 


l ¢ 
¢ FROM CONTROLLER 
WAND JACK 





DMV with Conti ly ted Handwheel. 
Operator can open or close valve against 
controller action. Can operate valve manu- 
ally if operating medium fails. Can set max- 
imum or minimum closing of inner 
valve. 





r bal 
_ UNLOADER 


iv 
{2} 


FROM CONTROLLER 


2 


DMV with Air Cut-Out Feature. Valve mem- 
ber becomes inoperate, subject to manual 
handling to re-establish operation. When 
controiler removes air from diaphragm, UN- 
LOADER opens. Valve remains in this posi- 
tion — UNLOADER orifice is too large to 
allow air pressure to be re-established. 


alloys for high temperature work. 


AIR LOCK 

REGULATOR L 
od 

J 


| 
+. + } 
Q— {1 ams ’ 
; 


ee t 
i FROM CONTROLLER 


c — 4 
DMV with Air Lock. Should operating air 
supply fail, air lock regulator closes, locking 
pressure on diaphragm —valve remains at 
last position until operating air supply is re- 


established. 


—___——> 
{ TEMPERATURE CONTROLLER 
f 


it 


F AIR SUPPLY 
% 


FROM CONTROLLER 
Le. 
a i 9) oom 

é 5 
DMV — with Auxiliary Controller Over - ride. 
An ‘auxiliary controller, such as temperature, 
placed in operating air line to diaphragm — 
can over-ride action of main control func- 
tion by unloading diaphragm and taking over 
functional operation of DMV. 





FISHER GOVERNOR 


COMPANY © 


MARSHALLTOWN, 





STANDARDS OF THE INDUSTRY 


STER 


/ 
ee 


ani CABLES 


JAN-C-76 SRIR APPROVED 105°C 


It’s a fact and S ee —— 


_ why! First, Che ; JAN-C-76 SRRF APPROVED 90°C 











UL 
JAN-C-76 SRHV APPROVED 80°C 





a ion date or heavy s edule. Kief s 
Extra shifts, not faster prod as 
the method used to k > SHIELDED nS 


at Chester. & JAN-C-76 WL WIRES & CABLES 





This two way quality 
one of many important asons ¥ re 
electrical and electronic ; 


creasing number, specify 
and pix i for an extra FLEXIBLE CORD INSTRUMENT WIRES 


reliability. Why not ¢ you : itiimensiiibiaindi 





TV LEAD-IN WIRES COAXIAL Ser 





SPECIAL WIRES 3» > 
= €) 
& CABLES TO” 


COMMUNICATION = egg SPECIFICATION 


WIRES & CABLES 


if of 
pg 


MANUFACTURERS OF QUALITY WIRE AND CABLE FOR EVERY ELECTRICAL AND ELECTRONIC REQUIREMENT 
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The heavy, long-travel 
K & M valve spring is 
calibrated for precise 
deflection rate. It com- 
‘’. bines with the large 
iret olalaeleliimiol slcehalel= 
an exceptionally high 
power-factor. Inner 





The K &M molded diaphragm has 
an eaceptionally large effective valve positioning is 





relacleMm elite MEL MminleliilicllitMmealli mealies extremely precise. 


tact with the diaphragm button 


throughout the full valve stroke 


ee i i i ee 





Steel spring barrel 





and steel yoke pro- 
vide the strength 
required for long, 
hard, shock-resist- Body flow passages are a minimum of 140% 
ant service. of comparable pipe size area—smooth, turbu- 
lent-free, high capacity flow is assured. Inner 
valve open areg@m® average 80% of compa- 
rable pipe area—pressure drop takes place 
principally through the inner valve where 


it is fully controllable. 


7 





The K/& M method of Teflon packing 
utilizes.molded rjngs of shredded 
Teflon, retained by solid Teflon top 
and bottom rings: The need for com- 


J yA 


— - a) 


, y 
K & M inner valves are available in 


wide variety to provide desired flow 


i ers is eliminat an ie 
pression members is nated, and characteristics for all process 


with it the-dangey of corrosion or con- applications. 


tamination of packing box parts 
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1 34@h.%? CONTROL VALVE 


No other control valve has the No other control valve is backed 
features of a K & M valve. No by an organization so wholeheart- 
other control valve is designed so edly interested in helping instru- 
explicitly to meet the require- ment engineers to solve exacting 
ments of modern instrumentation. application problems. 


NEWEST | 9°81\%/ 
CONTROL VALVE 


The K & M Type 1460 is a new angle 
valve especially developed to handle 
high pressure drops and fluids contain- 
ing slurry, sludge, coking and similar 
contaminations. It is particularly 
adapted for applications in modern 
refineries and petro-chemical plants. 
Available in sizes to handle pressures 
up to 1,500 pounds, and can be fur- 
nished in various metals and alloys for 
highly corrosive and high temperature 
service. 








Ve 


\f 7 KIELEY & MUELLER, INC. 


& Valve Makers Since 1879 


2021-43rd STREET NORTH BERGEN, NEW JERSEY 
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“INSTRUMENT PANELS 
anid CONTROL BOARDS 


Benchboard 
Console 


Five Section 
Cubicle Control 
Board and 
Lighting Canopy 


Corner 
Cubicle 
Section 


2efinery Cubicle 
with Mimic Flow 
Diagram in Color 


Superior ENgINGAYING maxes 


FALSTROM YOUR LOGICAL CHOICE! 


Experienced designing and quality fabri- 
cation assure the efficiency of any indicat- 
ing, recording, or control installation. 
Whether you are planning new construc- 
tion, modernizing existing installations 
or adding to present equipment, FAL- 
STROM offers long years of experience 
and the most modern facilities for fabri- 
cating to your specifications or recom- 
mending standard designs. In any case, 
by specifying FALSTROM you specify 
the highest possible quality metal work- 
ing techniques known to the industry. Es- 
timates on your needs will be supplied 
promptly—call or write FALSTROM to 
arrange a consultation. 


eee eee eee eee eee eeeseee Cee e eee eee sence namns tH 


WRITE FOR BULLETIN #125 


SINCE FALSTROM 
pi COMPANY 


92 Falstrom Court, Passaic, New Jersey 


DESIGNERS, ENGINEERS AND BUILDERS OF 
CUSTOM METAL PRODUCTS FOR INDUSTRY 
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systems for 


... Sturdy 
...- Accurate 


Hermetically Sealed TEMPERATURE INDICATORS 
TO MILITARY SPECIFICATIONS 


THERMOCOUPLE THERMOMETERS 
_ STANDARD RANGES FOR CYLINDER, BEARING OR EXHAUST TEMPERATURES 


' 





2” SINGLE INDICATORS 2” SINGLE INDICATORS 
WITH MOUNTING BEZEL 2%" DUAL INDICATORS FOR RING CLAMP MOUNTING 


RESISTAN THERMOMETERS Bi 
STANDARD RANGES FOR CYLINDER, Oil, FREE-AIR, COCLANT, CARB-AIR OR HEATING DUCT TEMPERATURES. : 





ee 


2” SINGLE INDICATORS 2” SINGLE INDICATORS 
WITH MOUNTING BEZEt 2%’ DUAL INDICATORS FOR RING CLAMP MOUNT!NG 


RESISTANCE BULBS ¢ THERMOCOUPLES « THERMOCOUPLE WIRE 
STURDY . . . FAST-ACTING SORA... CES tunel Ole oat 'eone tela. 


ey 
o— 


a 
) 
ya i 
TO A-N AND 


A-N, FREE-AIR, STUFFING-GLAND TO A-N IRON- MILITARY 
AND CYLINDER-HEAD BAYONET TYPES SPECIFICATIONS CONSTANTAN SPECIFICATIONS 


CONGRATULATIONS TO “INSTRUMENTS” on THEIR 25th ANNIVERSARY 
THE LEWIS ENGINEERING CO. 


NAUGATUCK, CONNECTICUT 


Manufacturers of Complete Temperature Measuring Systems for Aircraft 











CHROMEL- COPPER- 
ALUMEL CONSTANTAN 


4 
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BARION 
FLOWM ETERS 





The important difference lies in 
BARTON’S PATENTED* 
DUAL RUPTURE-PROOF BELLOWS PRINCIPLE 


The Barton patented* Meter Body (see cutaway) 
eliminates all the principal sources of costly and 
troublesome flow measurement problems. You can 
throw away your mercury type meters...actually 
save money by installing Barton Flowmeters. 

Barton dual stainless steel bellows are rupture- 
proof. Over-range damage is eliminated. The 
Barton actuating element is more compact and 
rugged, yet highly sensitive, insuring a long life 
of sustained accuracy with response that is vir- 
tually instantaneous. 

Pulsation dampener, adjustable externally, con- 
trols rapidity of instrument response, eliminates 
pen flutter. Torque tube drive insures absence of 
leakage and friction for life of the meter, provid- 
ing permanently a high degree of accuracy and 
sensitivity. The meter is completely self-draining 
or venting, eliminating the need for seal pots when 
measuring wet gases. 

Thousands of Barton instruments are now em- 
ployed threughout industry, solving measurement 
problems by combining top performance with 
cost-cutting efficiency. Write for complete infor- 
mation today ...request Barton Bulletin 11C-4. 


for measuring 


PRECISION. 
ENGINEERED FOR 
. faster response 
. sustained accuracy 


. lowest maintenance 


* 


COST-REDUCING 
FEATURES... 
© No Mercury 
® No Seal Pots 
® No Leveling 
© No Cleaning 
© No Over-range Damage 


FLOW ¢ LIQUID LEVEL ¢ DIFFERENTIAL PRESSURE 


*Pat. Nos. 2400048, 2500360, 2590324, other patents pending 


BARTON 


INSTRUMENT CORPORATION 


1431 $0 
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MEMBER SUBSCRIPTION RATES 


= For One and Two Years. 
United States, U. S. Possessions, 
and Canada $4.00, $7.00. 
=/ 


Latin America and Australia 


Audit Bu- $5.00, $8.00. 


reau of Cir- 


culation All other countries except those 


noted below $6.00, $10.00. 

For the present, subscriptions not accepted from Austria, 
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Position and company connection as well as 
products manufactured must be indicated inp all 
subscription orders 








For Remote or Automatic Control... 


FOR RUGGED DEPENDABILITY 
ON LOW OR HIGH PRESSURE LINES 


Look to... 








Whether your requirements are 14 inch or 3 inch 
valves, or your pressures are as high as 3,000 psi., 
there’s an Atkomatic Solenoid Valve to fit every in- 
dustrial need where the media is not harmful to bronze. 


An exclusive feature of the Atkomatic valve is adjust- 
able timing on the closing stroke available on valves 
for pressures up to 300 psi. Shock on supply lines is 
eliminated or reduced through the use of this feature. 
Closing strokes can be delayed up to thirty seconds for 





complete closing. 





Atkomatic Solenoid Electric Valves are designed for 
ease of maintenance and servicing. Designed with only 
three moving parts and no external linkage, valve wear 
is greatly reduced. Packless, full-ported, tight closing, 
sturdy, dependable . . . you'll find that Atkomatic 
Solenoid Electric Valves are the valves to fit your 
requirements. 


WRITE FOR MORE COMPLETE INFORMATION 


“ Atkomatie 


ELECTRIC VALVES 








ATKOMATIC VALVE COMPANY * 545 ABBOTT STREET * INDIANAPOLIS 25, INDIANA 
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WHAT'S NEW IN 


An open letter to 


all Instrument Men 


from RAY OLSON, President Taylor Instrument Companies 


The TRANSET* control system shown on the opposite page is just 
about the ultimate in automatic control; we at Taylor would like to let 
down our hair for a minute and share a little of the pride we feel 
in having developed it. 


Much of the credit for all the advances we have made in auto- 
matic control instrumentation, since our first controller in 1905, goes 
to our customers and their instrument men for having shared with us 
their processing problems. 


These are the men who have helped us learn the specific con-— 
trol needs of each of the process industries, the peculiar control 
problems that each industry faces. And they have been most generous in 
letting us field test new developments under on-the-job conditions. 


This meeting of minds and exchange of ideas have come about 
through countless personal meetings, as well as on the pages of the 
publications in which we advertise. Magazines like INSTRUMENTS, by 
devoting their editorial content to instrumentation subjects, are 
providing manufacturers like ourselves with a selective readership and 
thus performing a definite service to both instrument users and makers. 


So thanks to you all . . . the TRANSET Control System is the 
evidence that, with your help, automatic control has developed to the 
point of great stability, with practically no time lag, and no over- 
peaking. 


The next 25 years are going to bring still further advances 
in the field of process measurement and control, and you may be sure 
that our engineers will be among the first to spot the need... and 
perfect the means of satisfying it. 


E lan 
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TRANCA'RE* Temperature Transmitter. This is a 

compact, super-responsive instrument, with a 

cigarette-size bulb, designed to measure and 

transmit smallest temperature changes up to 

1000 ft. with great accuracy. Unprecedented 
speed of response provides dynamic accuracy thanks to derivative action (SPEED-ACT ) 
in the measuring circuit. It will transmit an output pressure proportional to the measured 
temperature with an accuracy of plus or minus 0.06psi. Many short range spans within 
limits of minus 375 °F. and plus 1000°F, 


4 TRANSAIRE Pressure Transmitter. A highly sensitive and ac- 
curate suppressed range pressure measuring instrument. 
Accurate to 12% of the selected short range span and sensi- 
tive to pressure changes of 1"' water. Short range spans 
available: 20 or 40 psi. throughout range limits of 35 to 
415 psia; and 50 or 100 psi. throughout 100 to 1000 psia. 


TRANSAIRE Differential Pressure Transmitter is a streamlined, 
light-weight transmitter, designed to meet present-day re- 
quirements for a rugged, dependable and accurate instru- 
ment to measure flow, liquid level, or specific gravity. Com- 
pact design, force-balance action, dry (mercuryless) type. 
Ten-to-one adjustability in each of two ranges: 20-200” 
water; 80-800" water. 


The TRI-ACT* Controller is a force-balance pneumatic controller with a new 
circuit embodying three control responses: proportional, PRE-ACT* (rate 
action ), and automatic reset responses. Gives a precision of control never 
believed possible, with faster, more stable recovery on load changes, no 
overpeaking on start-up. Can be locally or panel mounted. 


BI-ACT* is TRI-ACT’s little brother. The BI-ACT Controller is a lower cost in- 
strument with fwo control responses, proportional and automatic reset, both 
adjusted with one stability knob. It’s the ideal instrument for dependable, 
accurate performance on industrial processes with short time lags, such 
as close coupled liquid flow, fast pressure and comparable temperature 
problems. 


TRANSET Recorder takes full- 
est advantage of TRANSAIRE 
Transmitter precision. Re- 
corder has automatic-man- 
ual unit, remote set-point 
adjustment, valve position 
indicator. Takes 434” x 5 
panel space. 30 day linear 
chart, 3 hours visible. 


TRANSET Indicator has all the 
features of the TRANSET Re- 
corder, but gives no chart 
record. Easy reading 31% 
dial, mounts in same size 
panel opening as TRANSET 
Recorder. 


*Trade-Mark 


. 





Instruments for indicating, recording and controlling temperature, 
pressure, flow, liquid level, speed, density, load and humidity. 


TAYLOR INSTRUMENTS MEAN ACCURACY FIRST 
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How GROSBY'S 


BALANCED 
AREA 
DESIGN 


eliminates back 
pressure effects 


RELIEF 


Here’s the vaive Which 
eliminates back pressure effects 





a 


Fig. 1 Fig. 2 
When a standard relief valve on gas or vapor 
service is installed, where back pressure exists, 
one of two undesirable effects will occur: 


Constant Back Pressure — The back pressure 
acts on part of the upper and the overhang- 
ing part of the lower surface of the disc, 
cancelling out the back pressure force, There 
remains, however, a force acting on the top 
portion of disc (area A) which increases the 
spring lood and causes the valve to pop 





“heavy.” 


Variable Back Pressure can not be compen- 


sated for by spring adjustments. When one 
or more valves discharge into a common flare 
header, variable back pressure is placed on 
the remaining closed valves. This can create a 
hazordous condition on remaining closed 
valves, by adding to the spring force. The valve 
then is prevented from opening until pressure 
has risen far above the vessel design limit. 


is a simple, foolproof method of nullifying 
these undesirable effects (see Figure 1 above). 


Operation — Crosby achieves Stable Popping 
Pressure by the addition of a piston affixed to 
the spindle, of area proportioned to equal 
the unbalanced area of the disc (area A in 
Fig. 1). Back pressure introduced through the 
port in the guide then acts on two equal areas 
in opposite directions, and cancels itself out, 
neither aiding nor opposing the spring 


To assure full lift and stability, a vent system 
(see sectional view of piston, Fig. 2) is em- 
ployed. When the valve is open, the flats on 
the piston will vent any accumulated back 
pressure that would tend to close the valve. 
The adjustment and operating characteristics 
are similar to the conventional valve. The 
actual flow into the bonnet is relatively low 
and can be vented to atmosphere, or through 
@ properly sized discharge header 

Extensive, trouble-free use in the field has 
proved the success of this Crosby Balanced 
Area Desigh. 
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...and reduces costs! 


ECONOMY! 


Proved 


PROTECTION! 





CROSBY RELIEF VALVE 
Style JO-BP 

with BALANCED AREA DESIGN 
for the elimination 

of Back Pressure Effects. 


On the many installations where Crosby JO-BP 
Valves have been in operation, refineries report 
sizable savings in piping costs. The reason—smaller 
discharge lines made possible by higher back pres- 
sure. Since Crosby JO-BP Relief Valves will handle 
back pressure surges ranging up to 90% of inlet 
pressure, smaller diameter discharge pipe carries 
the same amount over the same distance that 
formerly required much larger pipe. 


On-the-job performance of Crosby JO-BP Relief 
Valves proves that you can depend on the vented 
Balanced Area Design to operate on the set pres- 
sure. Thus you are assured of a Stable Popping 
Point. What's more, a full lift is obtained over the 
normal range of back pressures. The Crosby JO- 
BP operates with an unrestricted nozzle, follows 
standard nozzle flow equations for above or 
below critical ratio as the case may be. With its 
vented Balanced Area Design, the Crosby JO-BP 
provides a foolproof, time-tested method of elimi- 
nating back pressure effects. 


STEAM GAGE & VALVE COMPANY 


43 Kendrick Street, Wrentham, Mass. 


District Sales Offices: 
BOSTON: NEW YORK: CHICAGO: DALLAS-LOS ANGELES 






































Recording 41 fneasurements 
simultaneou 



































Consolidated Engineering 


CORPORATION analytical 
300 North Sierra Madre Villa, Pasadena 15, California BQ 


Sales and Service through €E€ INSTRUMENTS, INC. for science 
a subsidiary with offices in: Pasadena, New York, Chicago, ond industry 
Washington, D. C., Philadelphia, Dayton. 


DouGLas, Long Beach Division, engineers 
used CEC Dynamic Recording Equipment 
to test the new “Single-Point’ Fueling” 
system for the C-124 Globemaster. The 
12 fuel tanks, 6 in each wing, hold ap- 
proximately 11,000 gallons—equal to a 
full tank car. Fucting normally requires 4 
to 5 hours. The new system cuts this time 
to 18 minutes by pumping through a single 
entry at 600 gpm, filling all 12 tanks at 
once, 

By using three CEC 5-114 Recording 
Oscillographs and five sets of System “D” 
amplification (shown at left), Douglas was 
able to simultaneously record all tank in- 
let pressures, tank internal pressures, 
manifold pressures, tank shut-off time, 
pressure drop through the main inlet noz- 
zle, and the fuel level in each tank. In all, 
the findings of 29 pressure pickups and 12 
capacitance fuel gages were recorded. 


Dynamic Recording Systems 


such as the one shown here are designed and manufactured 
by Consolidated. Variations in the arrangement of the 
equipment are infinite. Applications are widely varied 
throughout industry and the sciences. A typical recording 
system includes pickups, amplifiers or bridge balances, and 
a recording oscillograph. Write for Bulletin CEC 1500B 
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The No. 2 Reason Why 


You Get a New Brand of Performance from 
eLecTRONIC DYNAMASTER POTENTIOMETERS 














BRISTOL ELECTRONIC DYNAMASTERS are 

made in round- and strip-chart, sin- 

— gle- and multiple-record recorders 

THE SYNCROVERTER INVERTER converts the d-c unbalance signal of a Dynamaster Poten- and air-operated and electric con- 

tiometer to an a-c signal which is amplified to operate the balancing mechanism. trollers (all types of control actions), 
__j Two-pen and Program Control. 


THE BRISTOL SYNCROVERTER IS AN ENTIRELY NEW CONCEPT 
IN LOW-LEVEL INVERTERS 


Because of the superior characteristics of the Syn- @ Thermal emf’s at the inverter contacts are self- 
croverter Inverter: cancelling and thus have no effect on the accu- 
racy of the Dynamaster. 





@ Dynamaster Potentiometers are unaffected by 
vibration and shock. 


Write for Catalog P1245 for full data on the Dyna- 
@ Extremely high symmetry of switching action master. Address The Bristol Company, 113  Bris- 
eliminates errors due to a-c pickup in the leads. tol Road, Waterbury 20, Conn. 


BRISTOL “= 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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ow to tell 


when trans formers 


suffer from high 


or low blood 


Pressure 


| are sensitive to temperature changes. The load on USG creative instrumentation produced this 
exclusive 3/2" oil-filled Transformer Gauge 
shown above. Oil dampens vibration, per- 
with the ambient temperature. This could lead to trouble mits direct attachment of gauge to trans- 

former. Case actually “breathes", eliminating 
if no visual or aural danger signal were. given. “barometer effect"’ 


transformers of the inert-air or gas filled types increases or decreases 


US Gauge studied the need and came up with two solutions 
two USG Transformer Gauges. One solution—the USG oil-filled 
transformer gauge, is so constructed that oil dampens vibration from the 
transformer making it possible to mount the gauge directly upon the 
transformer. Vibration which might cause an ordinary compound gauge 
to fail will not affect this instrument. 
The other answer—the USG Transformer Compound Alarm Gauge is 
capable of being hooked up to any of the warning signals currently 
available. It provides unusually accurate indication and low switching 
differentials for a gauge with such low pressure limits. 
If you are interested in the health of your transformer, you will want us 
to forward full details on these Transformer Alarm Gauges. If, however, 
you are more interested in the way USG approaches an instrumentation 
problem— your problem—get in touch with United States Gauge, pentane on ee + age 
Division of American Machine and Metals, Inc., and ‘medias for heching: te > atin 
Sellersville, Pennsylvania, and let our Engineering prere pa ny ch sng 


and Production “know how” assist you. 


Lually Dugas Engineered foo Crianing Aeeweagy NITED STATES GAUGE 





PRODUCTS OF UNITED STATES GAUGE... Absolute Pressure Gauges * Aircraft Instruments * Air Volume Controls * Altitude Gauges * Boiler Gauges 
Chemical Gauges * Mercury, Gas, and Vaper Dial Thermometers * Glass Tube and Industrial Thermometers * Flow Meters * Inspectors’ Test Gauges 
Precision Laboratory Test Gauges * Marine, Ship and Air-Brake Gauges * Voltmeters * Ammeters * Welding Gauges. 

OTHER DIVISIONS OF AMERICAN MACHINE AND METALS, INC, AT SELLERSVILLE, PA.: GOTHAM INSTRUMENTS, AND AUTOBAR SYSTEMS 















CLARE RELAY 








Section of the Reservisor's* 

“brain” showing vacuum 

tubes and relays mounted 

in sub-assemblies for easy 

maintenance , e — 


- eveninaieg INFORMATION on reservations for 
American Airlines’ 1000 flights a day is avail- 
able to airline personnel through the use of The 
Teleregister Corporation’s Magnetronic Reservisor,* 
the first completely automatic reservations system. 
With its 1500 tubes and 1400 CLARE relays, the 
Reservisor* is also a high-speed computer, a storage 
and filing system, data transmission system, display 
device, and a logging or recording unit. 

In their vast experience with electrical controls, 


Teleregister’s engineers have acquired a knowledge 





of relays that is wide and deep. The importance 
which they attached to selecting the best possible 
relays for the Magnetronic Reservisor* stands out 
in these their own words, “Choice of components, 
equipment layout, and circuitry were aimed at reli- 
ability. First of all, the incidence of trouble should 
be held to the minimum. This has been accomplished 
by using only the finest components and by using a 
sturdy relay instead of a vacuum tube wherever 
possible.” Their deliberate choice of CLARE relays is 





therefore charged with meaning for industrial de- 
signers. 
CLARE sales engineers are located in principal cities 
to cooperate in the development or ‘‘custom-build- 
ing” of relays to meet your most difficult design 
applications. Call them or write: C. P. Clare & Co., 
4719 West Sunnyside Avenue, Chicago 30, Illinois. 
In Canada: Canadian Line Materials Ltd., Toronto 
13. Cable address: CLARELAY. 

lare Type J Relay of which 1400 ore 


> used in Magnetronic Reservisor® is an ex- ; j 
ae 
tremely compact and lightweight rélay. / *Trade Mark of The Teleregister Corp. 


CLARE RELAYS 


| First in the Industrial Field 





ACCURACY 
Of Repulse 


Jase as the champion bowler maintains top 
control when he chalks up a “strike’’, the Leslie 
team wraps up perfect performance in LESLIE 
Temperature Regulators. 


There’s a LESLIE Regulator for every tempera- 
ture control problem—designed to meet the de- 
mand for accurate, reliable, constant temperature 
regulation. 


It will pay to explore the advantages of — 


@ Single Seated Construction 
® Calibrated Dial Adjustment 
@ Duomatic Control 

@ Liquid Filled Elements 


@ Other Leslie Features 


All described in Bulletin 464, 
available on request. 


“a / 


Ya ‘ f 4s _ f ; J 
a i , a” Me ae J de Fs A / 


LESLIE CO., 299 Grant Avenue, Lyndhurst, New Jersey 


QUALITY. REGULATORS FOF (OVER, HALE) At CENTURY 
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from qualitative indicators 
to precision measuring devices... 


with the /POIA/ 


ght-tolerance 


CATHODE-RAY TUBES 


oU MONT 


Compare the first of the new Du Mont line of high-precision 
cathode-ray tubes, the Types 5ADP- and 3WP- with similar cathode-ray 


SADP- Flat face, high-sensitivity 5-inch 
cathode-ray tube for medium and low ac- 


celerating potentials. 


tubes, previously available. Notice the improved resolution without 
loss in brightness, the greatly tightened tolerances on all critical 


specifications, the greatly increased sensitivity, and the characteristics 


5CP-A 


SADP- 


now specified that have never before been published: 


3WP- 





Angular Alignment 


90° + 3° 


90° + iad 


90° + 1° 





Grid Cutoff per Kv of Eb2 


30V + 50% 


30V + 25% 


33V + 50% 


40V + 25% 





Deflection Factor 
OCV/in/KV of Eb2 
D102 


D3D4 


46V + 15% 
39V = 15% 


30V + 10% 
23V + 10% 


80V + 20% 
70V + 20% 


46V + 10% 
32V + 10% 





Line Width 


No spec 


03” max. 


No spec 


026” max. 





PI Light Output 


No spec 


15 ft. L. 
min. 


No spec 


7 ft. L. 
min. 





i Modulation’ 


No spec 


45V max. 


No spec 


50V max. 





Deflection Non-Linearity 


No spec 


2% max. 


No spec 


2% max. 





Pattern Distortion’ 
Square size A 
Square size B 


No spec 


3.075” 
2.925” 


No spec 


2.050” 
1.950” 





Minimum Useful Scan 
D102 


0304 


+ 214" 
from center 
+24" 
from center 


+ 2” from 
center 

* 2” from 
center 


+ 1%" 
from center 
+ 1%” 


from center 


+ 1%” from 
ceriter 

+ 1%” from 
center 





Face Plate 





Curved 





Flat 





Curved 





Flat 





1The amount of grid voitage required to drive the tube from cutoff to specified light output. 
?With a raster pattern adjusted so that wider points just touch Square A, no point will lie within 


Square B. 


3wPe- The 


3-inch version of the 


Type 


5ADP- with flat face and high sensitivity. 


5XP-A High-voltage tight-tolerance cath- 
ode-ray tube unilaterally interchangeable 
with the Type 5XP-. 


* Available in 
Production Quantities 
write for prices 


ALLEN B. DU MONT LABORATORIES, INC. 
1500 Main Ave., Clifton, N. J. 
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WRITE FOR CATALOG ON NEW MODELS 
HIGH CAPACITY '%’, %', Y%4" SIZES 


A. 





“ be ei iE eng Rss iS 


+ SLT UM SR 


Air Strike.... Submarine Style 


Guided missiles launched from submarines promise 
to be major offensive weapons in case of war. A mis- 
sile of this type travels to its distant destination 
under unerring electronic orders. The brain center for 
such missiles will be ty pical of the electronic systems 
developed and manufactured by Arma Corporation. 
the Armed 
the 


In close collaboration with Forces 
L918, 


Energy Commission, Arma has contributed much 


since and more recently with Atomic 


in basic research, design, development and manu- 
facture to the advancement of electronic and electro- 
mechanical weapon control, navigation, and other 
precision remote control systems. There is every 
reason to believe that engineering background and 
techniques—first used successfully in these devices 
-will see widespread industrial applications. Arma 


Vineola, N. ‘A 


Subsidiary of American Bosch Corporation, 


Corporation, Brooklyn, N. Y.; 
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NEW 


FISCHER & PORTER 


quilomalic 


FLOW RATIO 
CONTROLLER 


Compact size with extreme precision of 

ratio control are important advances in 

this new Fischer & Porter Ratio Con- 

troller. Designed specifically for flow 

ratio control, it makes a perfect combi- 

nation teamed with the new P-4 Pneu- 

matrol and highly accurate Flowrator 

meters or variable area cell kinetic 

manometers, to assure accurate and de- 

pendable ratio control of fluids, gases or 

slurries. Receives pneumatic, electrical, 

or electronic primary signals. Review 

the features below, then mail the handy 

coupon for complete engineering and 

application data. 
The compact stack mounting of the new 
Ratio Controller atop the P-4 Pneumatrol 
provides the simplest possible unit. 
The large (1014” scale) ratio setting dial 
permits precise ratio settings which are visible 
through the door. F & P wide range, linear scale 
primaries give extreme range of ratio 
(6:1 to 1:1 to 1:6; a total of 36:1). 





FLOWRATOR 


Interior view of standard Ratio Controller with FISCHER oe PORTER COMPANY 


ES Ae Ses ee 1310 COUNTY LINE ROAD, HATBORO, PENNA. 
CHECK THESE FEATURES: Please send me by return mail complete information on your new 


Ratio Controller. 











e Extreme flexibility 
e Wide range of ratio NAME_ ——POSITION 
@ Based on linear scale primaries 





— ae MPANY__ 
@ Control deviation indicator reales 


e Primary element fully corrosion resistant | ADDRESS 
@ Highly visible ratio setting dial 


re rere re ee re ee ee ee ee ee ee eee ee 


@i27 © Extremely compact stack mounting 
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Combined for Service and Savings: 








AUTOMATIC CONTROL 





by 


Hagan Engineers have developed automatic con- 
trol equipment and instruments which can be 
assembled into coordinated systems designed to 
meet your particular requirements. For example: 


HAGAN AIR-OPERATED AUTOMATIC CON- 
TROL EQUIPMENT includes pressure measuring 
and control units which may be combined into 
automatic control systems for process industries, 
metallurgical furnaces and steam power plants. 


HAGAN RING BALANCE FLOW METERS are 
the most versatile meters available. Hagan Me- 
ters indicate, record, and integrate one or two 
flow rates. Standard modifications provide for 
pressure and temperature compensation. Ring 
assemblies are available to measure pressure dif- 
ferentials from 20” to 140” WC at static pres- 


sures up to 15,000 psig, and from 40” to 420” 
WC at static pressures to 3000 psig. 


THE SPECIAL APPLICATION DIVISION is 
equipped to design and fabricate force measur- 
ing devices and coordinated control and me- 
tering systems for aeronautical testing facilities, 
and for automotive and process plants. Exam- 
ples include automatic control of simulated 
flight conditions in supersonic wind tunnels and 
altitude test chambers, control systems for gas 
turbines, thrust stands for full power test of 
planes, dynamometer testing and automatic 
batch weighing. 

WRITE, WIRE or PHONE today for informa- 
tion about how Hagan Engineers can help you 
solve your industrial control and instrumenta- 
tion problems. 


HAGAN CORPORATION 


PITTSBURGH 30, PENNSYLVANIA 


BOILER COMBUSTION CONTROL SYSTEMS 
RING BALANCE FLOW AND PRESSURE INSTRUMENTS 


HAGAN BUILDING 
HAGAN 
HALL 
BUROMIN 
CALGON 


METALLURGICAL FURNACE CONTROL SYSTEMS 
CONTROL SYSTEMS FOR AERONAUTICAL 
AND AUTOMOTIVE TESTING FACILITIES 
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Compact and rugged - - - this elec- 
trically operated reset counter is specially 
designed for tough jobs that demand longer 
counter life. 

Here’s another instance of the infinite 
applicability of Veeder-Root Countrol — 


electrical, mechanical or manual. And 
here’s another instance, too, of the endless 
resourcefulness of Veeder-Root engineer- 
ing, and the ability to design a complete 





counting package that fits the job fully and 
exactly. Now..-- what’s your problem? 


VEEDER-ROOT INCORPORATED 
“The Name That Counts” 
HARTFORD 2, CONNECTICUT 


Chicago 6, lll. ¢ New York 19, N.Y. * Greenville, $.c 
Montreal 2, Canada * Dundee, Scotland 
Offices and Agents in Principal Cities 
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CHECKMTHE PERFORMAWSCE 
NO. 135 SINGLE and MULTIPORT 


Graph shows smooth opening, 
close regulation and large capac- 
ity of Klipfel No. 135 Valve 
(curve ''A"') contrasted with con- 
ventional relief valve (curve ''B"’). 
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Single or multiport, the Klipfel No. 135 maintains steam back 
pressure accurately. Among the features which have made it 
a favorite with operating and maintenance men are: 


INNER VALVE—an inverted cup slides smoothly on a piston 
which is integral with the threaded seat bushing. 
EXTERNAL SLEEVE—an extra feature—permits close regulation 
with variable outlet pressure by venting spring chamber to a 
constant pressure source. 
SPRING—extra long with low spring scale. 
BODY—in single port, bronze, semi-steel or steel casting. In 
; multiport, all-welded steel plate body. 
PERFORMANCE CHARACTERISTICS PRESSURE RANGE—single port, up to 300 P.S.1.G.; multiport, 


Compensated Spring Leading — vacuum to 20 P.S.LG. 


by using fluid velocity. 

Tight Closing — 
ith thin edged seat low v fect. 

Pics Hien - for low venturi effec FOR FULL DATA on the 

atter-proo peration — " 

though inherent dash-pot construction. Klipfel No. 135, VALVES INC. 
Multiport Valves — write Dept. DA-S. seaiidiniiien nai 
open in sequence minimizing wire drawing ‘ 
and improving regulation. Positive testing 
of each valve with external handle. 
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BRISTOL ELECTRONIC 


DYNAMASTER POTENTIOMETERS 
feature Continuous Standardization! 


No dry cells to fuss with... 


thanks to Bristol’s constant voltage source, which is 
continuously compared with the voltage of a stand- 
ard cell. 





advantage 2: 
Continuous operation... 


no interruptions for standardization. 





advantage 3: 
No standardizing mechanism 





No wonder the Dynamaster is the finest- 
performing potentiometer on the market! 


BRISTOL DYNAMASTER With round (above) and strip 
(right) charts feature identical components and 
units, except for the chart drive. 





Bristol Electronic Dynamaster 
Potentiometers for every use! 


Recorders—single and multiple records and two 
continuous ink records; 


Electric Controllers — on-off and all types of 
proportioning control; 


Air-Operated Controllers -on-off, proportional 
(0 to 30% and 0 to 100%), reset, derivative, and 
reset plus derivative control actions. 


Write for free Catalog P1245 to The Bristol] Company, 
113 Bristol Road, Waterbury 20, Conn. 


BRISTO 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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bring facts 
from scores wt 
sensing elements 


Engineers and process operators can save 
themselves a lot of time and energy in running 
tests when they use Speedomax Electronic In- 
dicators for “round-up” checks of temperature 
and other process conditions. 

A flick of the finger connects the desired sens- 
ing element to the Indicator . . . the instrument’s 
calibrated drum whirls to the reading . . . the 
drum stops dead still. The entire operation 
takes only 4!. seconds for consecutive readings 
at opposite ends of the scale. Minimum time 
for close-together points is only a fraction of a 
second. Logging time depends only on the writ- 
ing speed of the operator. 


126 COUPLES ON ONE INDICATOR 


As many as 126 thermocouples may be connect- 
ed to one Indicator without the use of side panels; 


with panels the number increases indefinitely. 
This total of 126 requires toggle-type switches 
on the Indicator; for rotary and push button 
switches the totals become 96 and 48. Push but- 
tons are normally supplied with interlocks to 
assure one-at-a-time operation, but when desired 
the interlocks can be disconnected so that sever- 
al switches may be closed simultaneously, caus- 
ing the instrument to give the average of those 
points. 

As many as 96 Thermohm electrical resist- 
ance thermometers may be connected to the 
Indicator, using either toggle or rotary switches. 

Because the Indicator’s scale is not a disc, but 
the rim or “tread”? of a drum-like wheel, the 
calibration lines are non-radial and hence un- 
usually easy to read. The drum’s 25-inch scale 
has an average of 300 divisions . . . can have 500 
if necessary. Enclosed slidewire, and thorough 
shielding against stray fields, are typical details 
of high-quality construction. 

The equipment is described in our Catalog 
ND46(1). Whether or not you require this in- 
formation at present, we will be glad to send a 
copy for reference. Address our nearest office, 
or 4955 Stenton Ave., Philadelphia 44, Pa. 


LEEDS & NORTHRUP CO. 


furnaces 


instruments 


automatic controls e 


Jri. Ad N1)46-420( 1a 
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To Reduce Your 
Contact Assembly Costs 


Use the same specialized 
experience that solved 
this problem... 


This tungsten electrode » requires grinding to a tolerance of +.00025 of an inch to 


insure absolute concentricity. This = we withstand the centrifugal forces of the 


‘ 


. 
. 
. 


highspeed generator in which it is mounted. The hole in the chuck mae held to a toler- 
\ 


ance of +.00025 of an inch. This angle > between the chuck and electrode is held to 


. ~ 
‘ 
s 


within +6 minutes of a degree. \ 


Originally Mallory produced only the tungsten electrode for this assembly. Another firm 
manufactured the chuck, and a third did the brazing and chrome plating...a complicated. 
costly process. Now, Mallory produces the entire assembly. The customer's problems of 
quality control, sub-contracting and divided responsibility are entirely eliminated . . . and 
his costs are lower. 

This is just one more example of how many manufacturers have improved the performance 
and lowered the cost of contact assemblies by having Mallory do the entire job. No matter 
what your requirements are, Mallory’s specialized production facilities ... experience in 
designing and mass-producing over 5000 different types of contacts... can turn out pre- 


cision contact assemblies for you at lower cost. 


Expect more... Get more from MALLORY 


In Canada, made and sold by Johason Matthey and Mallory, Ltd., 110 Industry St... Toronto 15, Ontario 


Electrical Contacts and Contact Assemblies 


P.R.MALLORY & CO. Inc. SERVING INDUSTRY WITH THESE PRODUCTS: 
Electromechanical — Resistors * Switches * Television Tuners * Vibrators 
A L L y RY Electrochemical—Capacitors ¢ Rectifiers * Mercury Dry Batteries 
Metallurgicel=Contactss Special Metals and Ceramics * Welding Materials 


MALLORY & , : INDIANAPOLIS 6, INDIANA 
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No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 
No valves, pistons, or vanes. 
Non-pulsating pressure. 


Original performance constant 
over a long pump life. 


Low maintenance cos’. 
SoM NH004090 0010000040000 F0000HHNEOUENOROUUHSEOULNEEEONOLSOOLNEEOUONOEEUEOOOOOUAAOOOONLLORDM ONGC 


You can dispense with oil filters and dust filters when 
you install ®Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You 
will find it profitable to investigate these pumps, now. 


NAS ENGINEERING COMPANY 
370 WILSON, SO. NORWALK, CONN. 
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Here’s why it 
- pays to know 


HONEYWELL SUPPLIES MAN 





W. H. KIRBY, Honeywell Supplies Man in 
the Los Angeles area, shows Mr. Frank Ed- 
munds of Lever Bros.’ Los Angeles plant why 
the Brown butt-welded thermocouple is 
faster-responding — because its hot junction 
has smaller mass, and is curved to prevent 
heat dissipation through the insulators. 


Expert assistance in specifying is only one of 
the many benefits you get from the HSM 
Plan. Scheduled buying—the HSM way —can 
bring new convenience and economy to all 
your purchasing of pyrometer supplies 


Get the full details from your local Honey- 
well office . . . as near to you as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4482 Wayne Ave., Phila- 
deiphia 44, Pa. Stocking points in Philadel 
phia, Cleveland, Chicago, Atlanta, Houston, 
Los Angeles and San Francisco. 


REFERENCE DATA: Write for Pyrometer Supplies Buyers’ 
Guide No. 100-4. 








~N 





OHMITE 
ONS 


ge 


IN ana 


FOR DEPENDABLE 
ELECTRICAL CONTROL 


Again and again, these rugged, vitreous-enameled wire-wound 
Ohmite resistors have demonstrated their ability to provide 


unfailing performance and long life under the most difficult 





service conditions. 
Ohmite also offers the most complete line of wire- wound 
resistors on the market .. . fixed, tapped, adjustable, non-induc- 
tive, and precision units—in more than 60 wattage sizes 
ranging from 1” to 20” in length, in 18 types of terminals and 


in a wide range of resistance values. Investigate Ohmite 


resistors for your product. 
Write on company letterhead for complete catalog. 


Ohmite vit . 
ety Nee ne Ohmite Manufacturing Co., 4886 Flournoy St., Chicago 44, Illinois 


enameled resistors 
ore available from 
stock or promptly 
made to order in a ® 

wide range of ll T fa 


sizes and types. 


IN WIRE-WOUND RHEOSTATS AND RESISTORS 
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R-§ Simplified Sewage Control System 


This dosing pit control system is located in the Ontario-Upland, California, sewage 


treatment plant. In continuous operation day and night for over two and one-half years, it 
shows the tandem cycling of the valves which occurs every four minutes. 

The system consists of four twenty-four inch heavy duty R-S Valves operated by a single 
water cylinder through cross linkage. While the far pit is filling through valve (A), the 
near pit is draining through valve (B) and discharging through the spray nozzles. As soon 
as the far pit is full, the float control will actuate the water cylinder by means of air operated 
three way valves, thus draining the pit and filling the near pit at the same time. Handwheel 
operation is provided for emergency use. 

Rugged construction with minimum friction means long life and trouble-free operation 
for R-S Valves. 


Consult your local R-S Valve Engineers, or write direct. 


R-S PRODUCTS CORPORATION « 4600 Germantown Ave., Philadelphia 44, Pa. 
An S. Morgan Smith Company Subsidiary 


DISTRICT OFFICES IN PRINCIPAL CITIES 
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made from SILECTRON strip 


(grain-oriented silicon steel) 


The use of “E” cores, wound from grain-oriented silicon steel, results in 
weight and size reduction as well as higher efficiency and possible cost 
savings. ‘‘E’’ cores can be supplied in a variety of window sizes and core 
areas from 1, 2, 4 or 12-mil Silectron strip, for high or low frequency 
3-phase applications. @ All Arnold cores are made by precision methods, 
and carefully tested under closely controlled conditions to assure highest 
quality and reliability. We'll welcome your inquiries. 

W4D 4437 


C-Cores to meet any requirement 


For your single-phase applications, en POTTY 
Arnold “C"-Cores are available in 
any shape and quantity, and in any A E G 
az nareardaunpantcay | THE ARNOLD [-NGINEERING (OMPANY 
hundreds of pounds . . . wound , 

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 


from Silectron strip in a wide 
range of ultra-thin and heavier 








gauges. 


General Office & Plant: Marengo, !ilinois 
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Modern Safeguards——Brink’s for Money, Bailey for Process Materials 


Are Your Process Materials Guarded As Well? 


HERE’S HOW TO PREVENT SPOILAGE AND WASTE... 


i > avoid waste of valuable process materials 
and finished products, process rates and condi- 
tions must be accurately measured and controlled. 
That’s where Bailey Meters, Analyzers and Con- 
trollers can help you to improve the efficiency of 
your plant. 

Take flow for instance. Bailey Meter Company offers 
a complete line of flow measuring and controlling 
equipment for applications ranging all the way from 
high pressure steam to low pressure gas. We measure 


flow in pipes, open channels, ducts, furnaces, smelters, 
kilns, ovens, dryers. 

When you call Bailey Meter Company, you get the 
help of years of experience as well as recommenda- 
tions from a wide selection of measuring and con- 
trolling devices. 

Your local Bailey Engineer is as near as your tele- 
phone. He has the experience and the equipment 
necessary to set up an effective guard for your 
process materials. 


AREA TYPE FLOW METER 
Transmitter goes into 1, 2 or 4 inch 


pipe line like co valve and transmits 
flow measurements electrically to er 


recorder in remote locatior.. 


COMPANY 


Measures oil and other clear liquids 


under static pressures 
up to 600 psi. Minimum 
range O to 1200 Ib. per 


ROAD 
OHIO 


IVANHOE 
ELAND 10, 


Phour, maximum range 0 to 96,000 
Ib. per hour. 


FLOW 
LiEVEt 
* RATIO 


TEMPERATURE 
PRESSURE 
GAS ANALYSIS 
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To Automatic Reversal Equipment 


Depending on individual requirements, Rayo- 

tube detectors (A) or thermocouples (B) are 

available as the sensing elements with the 

S omax Temperature-Difference Recorder 
ontroller. 


Now...Oue lvabument Replnsee Two 


FOR RECORDING AND CONTROLLING OPEN-HEARTH REVERSAL 


@ Now the recording of checker temperatures and tem- 
perature-difference control in Open-Hearth furnaces is 
automatically accomplished with only one L&N instru- 
ment. This new Speedomax Recorder-Controller re- 
places the usual two-instrument arrangement . . . saves 
panel space . . . increases operator efficiency. 

Features Include: 
1. Recording of regenerator temperatures with simulta- 
neous measurement of temperature difference. 
2. Arrow-type signal lights to indicate direction of firing. 
3. Either automatic reversal, or signal for manual rever- 
sal, when pre-set difference is reached. 
4. An overheat safety feature which automatically re- 
verses checkers at a pre-set temperature limit, regardless 


: 


~. CAREER OPPORTUNITIES AT Lé 


1 Ad ND46-38-643(1) 
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of existing temperature difference. 

5. Available for use with either thermocouples or Rayo- 
tube detectors. 

Highly versatile, this instrument can either be used 
with a complete L&N reversal system, engineered to the 
exact requirements of the job . . . or can be easily “‘tied- 
in” with existing control systems. 

This new Speedomax Temperature Recorder-Controller 
makes possible Open-Hearth reversal with a minimum 
loss of time . . . assuring a faster heating rate . . . more 
uniform heat ... better temperature balance between 
checkers. 

For further information, contact our nearest office or 
write 4955 Stenton Ave., Phila. 44, Pa. 


Send for free 
Demonstration Sheets 
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Twenty-fifth Anniversary Issue of /nstruments 


EDITORIALS 






in the form of Review-and-Forecast Statements 





ag 25 years Instruments has assisted the growth 

of the great field of Instrumentation, which in 
that time has matured from unrecognized and dis- 
organized infancy to powerful and vigorous ma- 
turity. On the occasion of our 25th Anniversary, we 
present the views of 46 distinguished readers, out- 
lining the major problems of today and forecasting 
the trends and accomplishments of the future, 


Richard Rimbach, President, 
The Instruments Publishing Company. 











KENNETH ANDERSEN, Executive 
Vice President, Scientific Apparatus 
Makers Association 


EMBERS of the Scientific Apparatus Makers Asso- 
M ciation congratulate the publishers of Instruments on 
their 25 years of exceptional contribution to this nation’s 
scientific instrument industry. During these 25 years meas- 
urement, automatic control, analytical and similar instru- 
ments have come into their own. The industry which makes 
them has grown manifold and stands now as vital to our 
national economy and defense. Only as this industry de- 
velops and remains ahead of that of other nations can our 
country maintain its world leadership. We at SAMA regu- 
larly ask those who know best where the industry—where 
instrumentation—is going. The answer invariably is that 
it is going “big.”” New instruments for old applications; new 
uses for old instruments, and new instruments for new 
uses are the order of the day. Electronics replaces wet chem- 
ical analysis. Continuous analysis enables continuous pro- 
duction instead of the wasteful “batch” method. Analytical 
instruments soon may be connected directly to machine re- 
cords in accounting departments. Computers calculate in 
seconds what formerly took days. Nucleonics portends 
things upon which we can only conjecture. We are just be- 
gun. How far we shall go, or exactly where, no one can yet 
forecast accurately. We know only that we are going 
“big.” 


ERWIN G. BAILEY, Chairman, 
Bailey Meter Company 


OME of us who were using and making instruments in 

the quarter-century ahead of the one Instruments is 
celebrating, did our pioneer work with first-hand contact 
and demonstration—and that largely with the operator and 
fireman. Now the greatly increased number of instrument 
types and the extension of their use in guiding operation 
automatically requires a publication whereby everyone, 
from the executives, research directors, process engineers, 


by Forty-six Distinguished Readers 












BECKMAN 


ANDERSEN BAILEY 
operators, to the instrument men, can keep up to date on 
new developments. The instrument industry is seldom clas- 
sified as part of the field of communication, but that is 
where it belongs, along with telegraph, telephone, radio, 
and television. Instruments are connected to pipe lines, 
tanks, and all kinds of equipment in chemical processes, 
power generation, etc., in order to communicate to the oper- 
ator the rate of flow, temperature, pressure, voltage, fre- 
quency, noise levél, ete., etc. Instruments detect and inter- 
pret important operating data from inaccessible places and 
communicate accurate and understandable information 
to convenient, centralized control points. . . . /nstruments’ 
contribution is very worthwhile. 


ARNOLD O. BECKMAN, President, 


Beckman Instruments Inc. 


N 1953 we may expect continued growth in the develop- 
I ment and sale of scientific and measuring instruments 
of all types. One of the pronounced trends is miniaturiza- 
tion, which has spread from military instruments to many 
other fields. It seems certain that this trend will continue. 
Probably the most striking development in instrumenta- 
tion in 1953 will be the application of computers and data- 
handling devices to instrumentation problems. The past 
year has witnessed a tremendous surge of interest in com- 
puters of many types, both analog and digital. Much re- 
mains to be done in the development of computers them- 
selves, particularly in cost reduction. Relatively inexpensive 
computers are becoming available, however, and leading 
laboratories already are at work on automatizing the meas- 
urement of physical and chemical properties and the reduc- 
tion of voluminous and complex data obtained thereby into 
forms suitable not only for automatic process control but 
for accounting and other purposes... . In forecasting the 
future of instrumentation it is worthwhile calling attention 
to the changed thinking of management toward instruments. 
Only a few years ago instruments were looked upon solely 
as an expense and not as a profit-making asset. ... Case 
histories of the often amazing benefits resulting from proper 
instrumentation have multiplied to the point where en- 
lightened management is now demanding more and better 
instrumentation. Plant designers and the heads of instru- 
ment departments, instead of having to fight for a larger 
instrument budget, are now being put on the spot to prove 
to management that their designs and operations are taking 
full advantage of the cost-cutting and profit-making pos- 
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BOSOMWORTH BOYLE 


sibilities of modern instrumentation. This common-sense 
attitude will grow and undoubtedly will lead to the accept- 
instrumentation than is common 


ance of more complete 


today. 


GEORGE P. BOSOMWORTH, Manager, 
Engineering Laboratories, The Firestone 
Tire & Rubber Company 


HE past twenty-five years have seen an acceptance of 

instrumentation by those responsible for production in 
all industries. Instrumentation and living standards have 
advanced together with the many branches of science upon 
which they depend. Instrumentation has tightened man’s 
grasp on his control of processes and machines. We now 
have multiple choice in the selection of scientific devices 
in our practice of control and measurement. At present, 
we are concerned with the integration of the process, the 
control, and the man, into the most efficient combination for 
increased production with higher quality. Developments in 
atomic energy will give industry new tools with which to 
work. Computers are emerging from the laboratory and the 
business office into the plant. Their use can eliminate ex- 
pensive trials of full-scale processes which otherwise would 
perhaps be made on a wait-and-see basis. Punched card and 
tape programming of machine tools will be further ex- 
tended to process work. The direct transmission of infor- 
mation from the printed word or graph is a future pos- 
sibility in control systems. 


WILLIAM E. BOYLE, Wood Run 
(Illinois) Refinery of Shell Oil Company 
— this issue, Instruments begins its second quarter- 


century of contribution to the advancement of meas- 
urement and control—a good job well done! As to the ad- 
vancement in my field: Twenty-five years ago a few 
measurements were required but all control was manual. 
Then a few simple automatic controllers were devised. 
These could do the job better than by hand and the opinion 
grew that perhaps they would some day control an entire 
plant. Much progress has been made toward complete auto- 
matic operation. Single units have been made automatic 
and “fail-safe.”’ Today, one can imagine the plant of the 
future with all its individual components and their variables 
set up and controlled by a single computer whereby the 
end products may be the required result and all individual 
controllable components as slaves of this master. 


REXFORD A. BRISTOL, President, 
The Foxboro Company 


N the twenties, industrial instrument salesmen had dif- 

ficulty getting by the purchasing agent. When they 
did, they discovered that most plant engineers were not in- 
terested in using records, and did not trust automatic con- 
trol. It was strictly a buyer’s market. In the thirties, the 
more progressive companies became instrument-minded, 
and called upon the instrument companies for engireering 
advice as well as for instruments. In the forties, the call 
for instruments was so great that delivery superseded de- 
sign as a major factor. It was a seller’s market. In the 
fifties I feel we are rapidiy getting back to a discriminating 
market where design, price, and service are once more the 
deciding factors. The need for instruments will continue to 
grow rapidly, but so will the number of instrument sup- 
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BROMBACHER BROWN 


pliers. The importance of the field is now recognized by 
all. If there is a drop-off in genera] business during the 
latter part of 1953, as indicated by most business prognos- 
ticators, it will eventually affect the Instrument Industry. 
I feel, however, that this effect will follow the general 
trend by several months, and that, in any case, there will 
be a healthy and continuing demand for mechanical and 
electronic instruments of all types. 


W. G. BROMBACHER, Chief, Mechanical 
Instruments Section, National 


Bureau of Standards 

N the 25 years that Instruments has been in existence 
I the progress in instrumentation has been tremendous in 
the fields of automatic control, in analysis and in measure- 
ment of transients. In the field of pressure and humidity 
measurement, progress has been good, but not adequate in 
the development of sensing elements for the various ap- 
plications. The immediate future must see a return of at- 
tention to their development. In pressure measurement, 
more and more convenient and accurate ways of measuring 
vacuum, small differential pressures and high pressures 
need development. This applies also to standards. The meas- 
urement of dynamic or fluctuating pressures and of im- 
pact pressures is in its infancy. Calibration of dynamic 
pressure instruments—both standards and the production of 
dynamic pressure—is still a problem requiring satisfactory 
solution. Humidity-sensing elements (gas analysis by me- 
chanical and electrical means) convenient for use in many 
applications are, in the main, lacking. For aerological pur- 
poses, no element even approximately adequate is avail- 
able for use at temperatures much below 0°C.; the dry- and 
wet-bulb psychrometer and the dew-point indicator, though 
reasonably accurate, have significant limitations. At tem- 
peratures above about 60°C., little fundamental work on 
elements or standards has been done, although industry 
must measure humidity in this temperature range. The 
above applies to water vapor in gases; measurement of 
moisture in solids has also received considerable attention 
in the last 25 years. Research and development intensified 
on the above, and other humidity problems, should result 
in a more optimistic report in ten years. 


RICHARD P. BROWN, President, Brown 
Instrument Company 

HIS 25th anniversary issue is particularly interesting 

to me because of my long association, not only with the 
instrument industry, but with Instruments. For 1953 repre- 
sents my 50th year—a half-century—with the instrument 
industry. So my association with the industry goes back 
just twice as many years as this fine publication. Looking 
back to the day when the first issue of Instruments came 
to my desk, I cannot help thinking how closely the growth 
of this magazine, both in size and circulation, has paral- 
leled the phenomenal growth of the instrument industry. 
Although the opportunities for those in the instrument in- 
dustry seemed great 25 years ago, they are far greater 
today. In fact, I know of no industry which offers greater 
possibility for future growth and opportunities than does 
our own industry. For today it not only includes the meas- 
urement and control of many variables, but extends into 
the automatic control of processes within a plant and of the 
entire plant. Nothing could do more to bring about greater 
enjoyment of life through more leisure time than the future 
possibilities of automatic control. 

















CEAGLSKE COLVIN 


N. H. CEAGLSKE, Professor of 
Mechanical Engineering, University 


of Minnesota 

ROM the viewpoint of the educator, the most important 

advance in process control has been in the field of ap- 
paratus development. Improved designs of existing types 
plus the application of new principles have increased the 
flexibility, usefulness, accuracy and dynamic response rate 
of both measuring instruments and controllers. It would 
have been impossible to produce many of the war needs, 
such as synthetic rubber and high-octane gasoline, without 
modern control equipment. A second important advance 
has been made, primarily by servomechanism engineers, 
in the theoretical field. Practical application of these prin- 
ciples has already been made in areas other than process 
control, such as automatic pilots and radar tracking. The 
future will see continued improvement of all instruments 
and development of many new types, particularly electronic. 
Of equal importance will be the application of the analyti- 
cal methods of servomechanisms to process control. The 
ultimate for the future is the development of completely 
automatic plants operated by a central computing machine, 
together with the necessary measuring and controlling ap- 
paratus. These developments, particularly the transition 
from the isolated controlled process to the automatic plant, 
will require entirely new concepts of plant design. 


CHARLES S. COLVIN, Director, Colvin 


Laboratories 
a accounted for less than 3% of the cost 
of a military airplane in World War I. By the end of 
World War II instrumentation, including radio, radar and 
other electrolic equipment, represented about 20% of the 
total aircraft. Now piloted aircraft require instruments 
and allied equipment to a value of over 30% of the total, 
and on pilotless aircraft and guided missiles the instrumen- 
tation may exceed 50% of the total cost. Extrapolation of 
these figures leads to the conclusion that by 1975 instru- 
mentation may represent 70 to 80% of the cost of military 
aircraft, including missiles. Should an all-out effort be re- 
quired within this period, could instrument manufacturing 
facilities be expanded at a rate and to a size to meet the 
military demand? 


DONALD P. ECKMAN, Associate 
Professor of Mechanical Engineering, 
Case Institute of Technology 

HE Age of Instrumentation is entering a second phase 

of automaticity. Founded upon the practice of automatic 
process control and developed by systematic engineering, 
Instrumentation offers greater promise than any other single 
technology for improving the well-being of mankind. The 
economic advantages to industry and the indirect benefits 
to the public are proved facts. No less in importance is the 
growth of sound scientific methods of instrumentation in 
all technological fields. The mest important concept given to 
engineering technology through instrumentation techniques 
is, however, the idea that all engineering is physical and is 
irrevocably integrated into an applied science. Broad ana- 
lytical concepts embracing all fields of engineering have 
become necessary to modern engineering; and the fostering 
of this trend may prove to be the crowning achievement of 
Instrumentation science. 
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PAUL G. EXLINE, Exline Engineering Co. 

S one whose career as an instrument designer has coin- 

cided exactly with that of /nstruments, I am glad of 
an opportunity to pay tribute to the perseverance and in- 
tegrity of Dick Rimbach and to the prolific brilliance of Mal 
Béhar. .'. . In the highly-specialized field of instrumentation 
for oil production, which has been my principal concern, sig- 
nificant advances have taken place during the past 25 years. 
In this field a unique situation exists, as nearly all these 
advances have been made by the oil companies themselves 
and not by commercial instrument manufacturers. A careful 
review of the current situation reveals a notable opportunity 
for improvement in instrumentation of the drilling process. 
It may seem inconceivable to many that automatic control 
can ever supplant the judgment of an experienced driller 
on an isolated rig. Yet, if this does not take place in the 
next 25 years, the driller will at least have many automatic 
aids which will enable him to make hole faster, better and 
with less hazard than at present. Almost equal opportunities 
for improvement exist in the core laboratory, which needs 
instruments for supplying more data on more cores in far 
less time than at present: many of the present processes 
can be automatized with tremendous reduction in man-hours 
per analysis, although this is often less important than 
rapidly making the information available to the geologist 
and to the reservoir engineer. The reservoir engineering 
laboratory will contain instruments which will automatically 
deliver data in a form suitable for feeding into digital 
computers which will predict the future history of a new 
oil field. Many of these advances will be contingent upon 
establishment of standard methods of analysis and inter- 
pretation of data. The exciting uncertainty of oil produc- 
tion may never be dispelled, but the disappointing uncer- 
tainty of the information on which decisions are based will 
be reduced to a negligible minimum. 


W. H. FAETH, President, The Bristol Co. 
ROM the standpoint of technique, I think the age of fully- 
F automatic control—the “push-button factory”—has al- 
ready begun. But the technical aspects are only a beginning; 
the economic, social and political effects of this trend are 
yet to be learned. However, history has taught us this: 
great new inventions have always led to new eras of pros- 
perity. So, I believe automatic factories will lead to higher 
social and economical levels than man has yet known. I do 
not agree with those gloomy prophets who predict unem- 
ployment due to “manless factories,” nor, on the other hand, 
with those irresponsible optimists who foretell “workless 
Utopias.” But I do believe that the instrument industry, 
through a steady extension of automatic control techniques, 
will continue to improve our basic industrial efficiency, as 
it has so effectively during the past 50 years. Not in any 
single, revolutionary step, but in small, proved evolutionary 
increments. In the past few years, the proportion of new 
plant capitalization being invested in instrumentation has 
steadily risen. I believe this presages a long-range trend 
toward greater prosperity, not only for the instrument in- 
dustry, but for all Americans and, eventually, all mankind. 


C. OWEN FAIRCHILD, Fairfax, Va. 


a ee to Instruments for its outstanding 
record. ... The clear foresight, energy, and informed 
leadership of Dick Rimbach and Mal Béhar have earned 
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FORTNEY FRY GOETZEN BERGER 
the admiration and loyalty of their growing family of read 
e! In the late twenties, when /ustiuments was born, 
one knowledgeable person could nearly comprehend the 
scope and diversity of the instrumentation of research lab- 
oratories and industrial processes. Today, the magnificent 
display of instrumentation in all its ramifications escapes 
the grasp of a single person. The present tremendous rate 
of expansion is due not only to the growing influence of new 
fields of modern science and engineering, but also to the 
regenerated momentum induced by such enterprises as 
Instruments and the Instrument Society of America. Watch 
for the coming bigger strides in improved methods of meas- 
urements, especially in more efficient and accurate radiation 
measurements and their spreading applications, in automa- 
tization and high-speed instrumentation of all sorts, and 
continued rapid growth of the application of instruments 
and methods of measurements in aerophysics, biochemistry, 
biophysics, medicine, and many other fields of science and 
technology. There is no time for pause, but an increasing 
need for knowing and remembering basic principles so that 
avoid some of the naive blunders and 
that will be made 


we may occasional 


disastrous 


W. H. FORTNEY, Humble Oil & 
Refining Co. 
HERE much 
not en ugh time to KEEP UP with instrumentation today! 
And the “look ahead” is actually behind the needs and ap 
plications developing every day in industry and science. But 
since I’m on vacation at this writing, I don’t mind a glance 
backward: to petroleum refining in the early twenties. In 
then was pyrometry; necessitated by the 
development of cracking processes at high temperatur 
and pressures. These were CONTINUOUS then 
rare if not new. Our pyrometry was below that of the stee! 
industry, but we had more to gain in continuous operations. 
There were few attempts at control. We knew little abou 
valves; the pressure regulator manufacturers did the best 
job and the most business. Some of them applied reset and 
even rate action, whether they knew it or not! Fortunately, 
reciprocating monstrosities gave way to centrifugals. Mod- 
ern automatic contro! owes much to the centrifugal pump. 
The “era” of automatic control started in the mid-thirties. 
The concepts of control with pneumatic circuits hav: 
changed little. Of course there have been remarkable ad 
vances in instrument design, graphic or console panelling; 
and new applications of control functions. But it’s time for 
measurement to catch up. We need something better in flow 
measurement. Other fields such as density, liquid level, color, 
moisture content, pH, and many others, need attention. 
And of course, there’s “quality control,”” ALWAYS POSSIBLE 
IF MEASUREMENT CAN BE OBTAINED. But the problems of 
“analytical measurement” are aggravated by sampling, 
standardization, maintenance, operator confidence, and in 
vestment There is a need for re-examination of ou 
primary measuring elements: instruments and contro] de 
vices are ahead and there is a sort of unbalance. The future? 
A few years ago I wrote that when the instrument manu 
facturers catch up with the business machine manufac- 
turers, it will be possible to combine operations with yield 
accounting. A whole plant will report continuously to tab- 
ulating machines, which in turn can indicate the need for 
changes in operating conditions as well as record the oper- 
ating tnformation. This will streamline the aecounting. 
Later or MAYBE BEFORE the tabulating machines, comes 


errors 


isn’t time for looking backward—there’s 


strumentation 


processes 


cost. 
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GRACE GROENEWEGEN HART 
“quality’ control. Analytical instruments are available now; 
laboratory testing will eventually be turned over to the 
analyzers. Finally, we’ll replace the board of directors—top 
management. Market demands, shipping schedules, infor- 
mation on raw material, etc, will be fed to electronic com- 
puters, which in turn will coordinate the settings of an- 
alyzers and tabulating machines. 


CLARKE E. FRY, Foreman, Instrument 
Laboratory, Westinghouse Electric Corp. 
HAVE the pleasure of having in my possession Volume I 
I of Instruments (1928) as well as the bound volumes for 
several years following. It seems almost impossible that only 
25 years have passed! An Instrumentician of today may 
wonder what was in the mind of the Instrument Man he 
was in 1928, as he reviews the contents of the first volume. 
Such subjects as “Instruments for the Measurement of 
Electrical Insulation” were considered technical at that 
time! I should like to mention two of the “Instrument 
Pioneers” written up in these volumes: Oliver B. Shellen- 
berger, 1860-1898, born in Pennsylvania, responsible for 
watthour meters; and William Thompson (Lord Kelvin) 
1824-1907, born in Belfast and responsible for the Kelvin 
August 1930, my contribution to Jnstru- 
ments on “Instrument Repair and Standardization” was the 
first of several articles I wrote and I owe the start to M. F. 
séhar, then Engineering Editor. Today, Instrumentation is 
moving fast, thanks largely to the timeliness of Jnstruments 
articles on industrial and research developments. The New 
Instruments descriptions are invaluable to help the Instru- 
ment Man in making a selection for almost every appli- 
cation. So, the next quarter-century will see more advances, 
with J/nustruments continuing to stimulate these advances. 


RALPH L. GOETZENBERGER, 
Vice-President, Minneapolis-Honeywell 
Regulator Co. 


HE last witnessed a gradual] transi 
from an art to an 


systems now 


quarter-century 

tion of industrial instrumentation 
engineering science. Some automatic-control 
require a mathematical study of their effect on the process 
reactions. This may necessitate development of new instru 
ments and controlling devices involving thorough product 
research, excellence in design, and precision in manufacture. 
... Industry has accelerated armament productivity, while 
improving civilian goods, through optimum utilization of 
automatic control, agreeable exchange of information be- 
tween scientists and engineers, and intelligent cooperation 
among instrument producers and consumers. This collab- 
oration, plus effective education in engineering schools and 
post-collegiate training courses offered by some instrument 
manufacturers, develops a high degree of skill and knowl- 
edge of instrumentation practices, including installation 
and maintenance procedures. The rapid growth of 
technology based upon the laws of neutron physics has in- 
sipred the instrument engineer and technician to acquire 
sufficient knowledge of nuciear engineering to cope with 
those unique application problems. Competence in physical 
science and fundamental engineering being greater in the 
nuclear industry than in most others, instrumentation re- 
quirements are placed on a high plane of intelligence. 
Furthermore, this technology is so new, and in some re 
gards so radical, that changes and major improvements may 





a 
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be anticipated before a reasonably steady state is reached. 
Consequently the demand for products of instrumen: engi 
neers, capable of reasoning from basic data, will increase 
not only for processing applications. 


EDWARD J. GRACE, Edward J. Grace Co. 


7... Instruments began its first quarter-century, 
control systems were beginning to find a place in 
American industry. The Science of Measurement was being 
complemented with skill in the art of control. Through the 
years the two have been joined into the recognized Science 
of Instrumentation. The next quarter-century gives prom 
ise of increased application of that science to all industry 
through the use of the sharper tools which are a product 
of the Atomic Age. With new electronic components to be 
available in the near future, it appears that Time will be- 
come the common denominator of all measurements. New 
primary elements will replace our semi-mechanical units in 
industrial u-e today. Electrical measurement and contro! 
of all process variables will become a reality. The Automatic 
Plant through Instrumentation wiil arrive. 


J. C. GROENEWEGEN, Shell Chemical Co. 

N the mid °20’s crude-oil distillation was guided by record 
I ing thermometers; measurement was by the “sticking” 
of feed and product tanks; product was “off spec” at times. 
Then about '27, temperature controllers were installed. Thes 
helped prevent “off spec”” but needed a lot of human assist 
ance to keep them from cycling over 10-15°. About °28, an 
other addition; controllers for the gas-fired crude oil heat- 
ers. One of each four makes was purchased., Performance 
to determine which make would be selected for all the 
remaining heaters. The local representative of each make 
was invited to suggest bulb location and control valve 
arrangement. Representative No. 1 said, “Send mine back 
to the factory for revision.” No. 2 said, “I don’t know but 
let’s try it anyway.” After several tests he gave up. No. 3 
a ked that the installation be made in a certain manne? 
and stood by until things were ready to go. He and his 
partner then tried various adjustments. When they ran 
out of adjustments they made some calculations, went into 
town to fabricate new components, and stuck to it for 
about two months until they made an entirely new instru 
ment that did an acceptable job. They had met the challenge 
and overcame the obstacles. No. 4 was then notified that it 
was his turn. He never showed up. I still believe that the 
two months that No. 3 and his partner worked on the prob- 
lem were the period of the greatest development of pneu 
matic control instruments. How about tomorrow? A 
modern distillation unit now on the drawing boards incor 
porates the latest in pneumatic control plus automatic 
analysis of the product. Within a few years it is expected 
that the analyzer will be positioning the set points of other 
controllers on the process. 


PORTER HART, The Dow Chemical Co. 
HOSE responsible for the instrumentation of the con 
tinuous industries are prone to back on 

the progress in the development and application of instru 

ments over the past twenty-five years with a feeling of satis- 
faction at a job well done. But the job is not done. Why look 
only to the older and non-continuous industries for oppor 
tunities in instrumentation when right in our own new 
plants are plenty of problems begging for better and more 
economical solutions? For instance, the field of direct prod- 


Wwa- 


process look 


uct analysis control is still broad and open. Let us measure 
and control the property which distinguishes good from bad 
products instead of trusting that if the temperature, pres- 
sure, and other direct physical measures are right our prod- 
ucts will be acceptable. These values must be automatically 
computed directly into quality of product. We cannot afford 
to rest upon our accomplishments in pH, oxidation potential, 
and similar potentiometric measurements and control, no! 
strides in the application of optical! 
analysis instruments using infrared or ultraviolet ab 
sorption, or refractive index. These are all steps in the 
right direction, but the distance yet to travel far exceeds 
that already covered. 


even on the recent 


H. N. HAYWARD, Director, Measure- 
ment Program, Engineering Experiment 
Station, University of Illinois 


UCH of the technological advancement of the past 
M 25 years has been based on the improvement in and 
wider application of measuring and control instruments. 
Requirements have become more exacting, instruments 
more complex and techniques more difficult. Unfortunately, 
however, the need for trained and skilled personnel seems 
to have been overlooked until recently. Even now, training 
frequently overemphasizes the “how” of specific applications 
but neglects the “why” of basic principles and techniques 
essential to real understanding. Inadequate attention has 
been given to measurement in itself and as the initial step 
in automatic control. During the coming 25 years there 
will be increasing demand for trained and skilled scientists, 
engineers and technicians to develop, correctly apply and 
properly maintain instruments in all areas of research and 
industrial operations. Full realization of the advancement 
potentially possible can be achieved only with acceptance of 
measurement and control as a specialized area and with 
sufficient trained personnel available at all levels. 


DAVID E. HOSTEDLER, Chief Instrument 
Engineer, Foster-Wheeler Corp. 


SILVER Anniversary chronologically-—but Golden in 
A progress of Instrumentation. An infant science-and 
industry has grown with giant strides from the few scat 
tered indicators to the centralized fully-automatie control 
room. Tremendously improved mechanisms and refinements 
of design permit present complex instruments to function 
with minimum attention. Progress in the processing indus 
tries has been spectacular, and instrumentation deserves a 
lion’s share of the credit. Without it the chemical plant, 
oil refinery, or atomic energy installation of today would be 
impossible. Justruments has contributed immeasurably by 
dissemination of information and by many other services 

It doesn’t require a crystal ball to see continued ad 
vances. The growth curve is on a steep upward slope. Fur 
ther use of electronics will give ultrasensitive measuring 
means and minimize lags in transmission of measurement 
and control signals. Except to see in the future important 
developments in analytical instruments and the use of prod- 
uct quality analysis for control of plant operation. Look for 
brain” instruments to digest and con 
for end-result control. 


more ‘mechanical 
solidate various data 


RAYMOND JONNARD, Sc.D., Ass’t 
Director of Laboratories, Paterson 
General Hospital 


WN all fields of technology the last quarter-century wit 
A nessed a decisive shift from the emphasis on human 
skills to automatized instrumental performances. Thus in 
dustry, medicine, science, government, the general economy 
and our very lives were revolutionized. In Chemical Analy 
sis—-the ageless search for the structure of matter and the 
nature of Life—the substitution of performance based on 
physical principles and properties for the older empirical 
relations of chemistry resulted in astonishing 
Now, tailored molecular structures can be anticipated from 


progress. 
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their known functions or their applications. Further pro- 
gress is expected as a result of the diffusion of newer dif- 
ferential methods permitting direct comparisons of observed 
magnitudes with those few basic standard physical quan- 
tities which have the value of quite universal constants. 
This approach has been most satisfactory in the fields of 
spectrophotometry, electrometry, molecular-atomic reso- 
nance and relaxation measurements, and interferometric 
refractometry. We made this last method practical for rou- 
tine chemical, biological and medical applications exactly 
twenty years ago. Regarding this line of approach in which 
we have been particularly interested, improved recording 
instruments and micro-methods are being developed for ef- 
fecting and controlling certain processes of separation of 
large molecules based on interna] structural differences. 
It is hoped that this effort will also lead to more rapidly 
securing coordinated data on such basic information as 
the material, the energetic and structural changes, and 
the molecular interactions involved in biochemical phe- 
nomena. Improved interferometry may also increase our 
knowledge of the relationships between space, field and 
matter. But only by a proper coordination of several such 
metrological methods may a rational inventory of the 
content of the Universe be “taken” in a rather near future. 
Still another significant achievement is the consolidation of 
various instrumental fields into the new Science of Instru- 
mentation. Now this Science has its principles, its rational- 
ism, its known limitations, its demarcated frontiers, its def- 
inite field of applications. It is capable of leading to new dis- 
coveries rather than to endlessly refined inventions. There- 
fore, its progress—as that of other sciences—can be repre- 
sented by the “autocatalytic chain reaction curve’: the solu- 
tion of each problem creates both new applications and new 
needs, so that the boundaries are never in sight. 


CARL F. KAYAN, Department of Mechan- 
ical Engineering, Columbia University 

URING the past 25 years the art of Instrumentation 

has come of age; it has developed from a prosaic art 
involving, primarily, supervisory instruments, into prob- 
ably one of today’s most important engineering technologies. 
This encompasses not only an extensive pattern of super- 
visory instruments, but also a complete structure of re- 
cording and controlling systems including all forms of me- 
chanical and electrical “brains” such as analog com- 
puters, without which engineering progress in all its as- 
pects would scarcely be possible. As a nation we have 
pioneered in this transformation; to survive as a nation, 
we must stay in the fore-front of this progress. Thus is 
punctuated the role of educational institutions in this tech- 
nological program. A quarter-century ago few Engineering 
School courses dealt with this subject; during the past 
ten years this situation has improved considerably, with 
considerable accent on theoretical analysis as well as rec- 
ognition of engineering practice. Another trend has been 
the rapid conversion of methods of research instrumenta- 
tion to the routine needs of the nation’s broad-scaled activi- 
ties—covering domestic, industrial and military operations, 
right on through to nuclear power generation. The respon- 
sibility resting on the shoulders of the technology-educa- 
tion system, for future progress, was never so great. 


J. G. KERLEY, Chief Instrument 


Engineer, Shell Oil Co. 


ppb these 25 years, Instrumentation did much to 
dignify the human brain. It extended the senses and 
muscles with which man once ran his crude processes. 
Freed of wearisome manual chores, he is at liberty to use 
what makes him dominant among earth’s creatures and 
master of her resources: his reasoning power. In years 
to come Instrumentation will accelerate this trend. Existing 
“senses” will be sharpened and more added. Example: 
spectroscopes that can see colors invisible to human eyes 
will guard product quality. The “nerves” (transmission 
systems) will be speeded up to the velocity of light; and 
compensating controllers faster than muscular reaction 
will be devised. Incorporated mathematical circuits will 
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free man from the calculations he now performs—laborious 
even with nomographs, slide rules and other mechanical 
aids. Instrumentation will promote still further the use 
of man’s reasoning power. It is our earnest hope that the 
social sciences will teach him to use it for the benefit, not 
destruction, of his kind. 


L. G. KLINGENBERG, Principal 
Instrument Engr. Chem. Plants Div., 


Blaw-Knox Construction Co. 

URING my 19 years of association with proeess and 

nuclear energy plant instrumentation, the progress 
in this field has been too rapid for one man to fully com- 
prehend all developments. However, several developments 
seem to me especially significant. One of the most gratify- 
ing is the increasing recognition by industry of instrument 
personnel. Instrumentation in progressive plants is now en- 
gineered and serviced by specialists. Since its birth in 1945 
the I. S. A. has helped promote this recognition and consoli- 
date the gains made by the pre-I.S. A. local instrument 
societies in 1941-’45. The development of miniature instru- 
ments has been interesting. Although developed primarily 
for graphic panel use, they show promise of creating new 
trends in the functional design of instrument control] boards 
and methods of servicing instruments. Whereas the ap- 
plicability of graphic panels is extremely limited, console 
types of contro] boards and other arrangements providing 
a high concentration of instruments in a small space are 
gaining favor. New servicing techniques made possible by 
“plug-in” features of new miniature instruments will in 
time change “on-the-spot” servicing of most instruments 
to servicing in centrally-located shops. The development by 
many manufacturers of new methods and techniques for 
constructing preassembled, piped and wired instrument 
control boards has promoted their widespread use. However, 
labor unions will restrict their use by many contractors. 
The use of electronic instrumentation in the process field 
has been limited and its progress comparatively slow. Re- 
cent developments in electronic analytical instruments and 
controllers have generated a deep interest in the process 
industries which may result in electronic instruments show- 
ing the greatest progress of all types in the future. 


CARNEY LANDIS, Professor of 
Psychology, Columbia University 
JN all likelihood, I am the only professional psychologist 
to contribute a review-and-forecast statement as _ re- 
quested on the editorial page of the November Instruments. 
I gladly comply with this request because during the twenty 
years that I have been a subscriber I have found /nstru- 
ments an invaluable source of information in four ways: 
(1) the expertly-condensed descriptions of all new gadgets; 
(2) the occasional “elementary” articles and serials on basic 
principles; (3) the announcements and reports of meetings; 
(4) the advertisements. Our laboratory lived through the 
period of development of electroercephalographic equip- 
ment in the ’30’s and many of the ideas which were utilized 
came from Instruments. A brief forecast of the next quar- 
ter-century in our field is “continued progress.” The im- 
mediate future, however, is full of specific problems. For 
example, at present we are interested in the development 
of a new sort of electronic controlled device which will 
give accurate measurements in the field of visual sensa- 
tion. 





LEE MARKSON 


EVERETT S. LEE, Editor, 
General Electric Review 

UR heartiest congratulations to Jnstruments on this 
O occasion. How well I remember twenty-five years ago 
when you pioneered in the great field of Instrumentation! 
Even though at that time we dreamed our dreams and 
tried to envision the future, I doubt if any of us truly vis- 
ualized the extent to which the scientists and engineers of 
the instrument industry were to advance their develop- 
ments; nor did we foresee the universal use of measurement 
and contro] throughout industry to make it possible to pro- 
vide more products for more people at less cost. Similarly 
I think that today we cannot see the heights to which the 
field of Instrumentation will be carried in the quarter- 
century to come. But firm in the knowledge that scientific 
and engineering advances depend upon measurements, 
and that industrial processes in magnitude and application 
depend upon effective control, we know that these will have 
to be continually advanced to bring about the increased 
productivity which our national output will require. 


A. A. MARKSON, Hagan Corporation 
A‘ one of the first subscribers I would rather speak about 
Instruments on its Siiver Anniversary. Looking back, 
it seems to me that its founding was much more than an 
ordinary act of business courage. Although industrial in- 


strumentation was by no means in the dark ages 25 years 
ago, few of my engineering contemporaries of that halcyon 
time could be expected to foresee the next 25 years, crowded 
with depression and war and ushering in a new nuclear 
energy age. From this point of view there can be little 
doubt that the founding of Instruments was an inspired 
anticipation of events. As far as prophecy is concerned, I 
care not to predict. I feel, however, that the entire field of 
industrial instrumentation is much the better able to handle 
its future problems because of what took place in this field 
25 years ago. 


J. B. MCMAHON, Republic Flow Meters Co. 

N my opinion, the most important developments in instru- 

mentation will be:-(1) More complete studies of proc- 
esses while in the design stage from two aspects:-(a) To 
assure authentic criteria of operation of processes now 
operated empirically because it is difficult or impossible to 
make adequate continuous analysis of the results of opera- 
tion. Studies should be made of such processes to assure 
the most favorable operating environment for the product 
quality required. (b) To assure favorable process operating 
characteristics. With high throughput rates as compared 
with inventory, inherent stability frequently means the dif- 
ference between profitable and unprofitable operation. (2) 
Extension of the closed-loop concept to many new fields..'Ex- 
ample: machine-tool operation, where continuous measure- 
ment of the results and comparison with a standard has not 
been applied except in rare cases. (3) Wide-scale continuous 
analysis of product quality. Even where it cannot be ap- 
plied for automatic control, the advantages are inestimable. 
(4) Further development and wider application of data- 
handling and data analysis instruments. Their use for con- 
verting discrete samples into continuous curves of trends 
will prove invaluable. (5) Further and wide-spread devel- 
opment of scanning and alarm systems, whereby only that 
part of a process which is in trouble is brought to the oper- 
ator’s attention. 


McMAHON McMASTER MELLEN 


A. J. McMASTER, President, G-M 


Laboratories, Inc. 

HE writer, having founded our business in 1925, has 

paralleled Instruments’ period of development. ... You 
have done a great service. . . . It is interesting to note the 
greatly increased number of physical media, sensing and 
responsive devices, which are today available to the designer 
of measurement and control systems but which were un- 
known or insufficiently developed for dependable use two- 
and-a-half decades ago. Supersonics, electromagnetic radia- 
tion of very long and very short wave-length, radioactive 
materials, new light sources, phototubes, cathode-ray tubes, 
x-ray equipment, high-frequency a-c. servo systems, and 
many other phenomena and devices have moved from the 
research laboratory into the fields of practical transporta- 
tion, communication, medicine, military operations, and all 
other phases of our lives. And with each new advance it 
has been a matter of necessity that measurement and con- 
trol precede the practical application. The last twenty-five 
years has probably seen the greatest acceleration of design, 
manufacture, and use of instruments of any like period in 
man’s history. Although a return to world peace without 
power politics and large public expenditures for military 
security in the near future seems improbable, the greater 
use of instruments not only in the science of war but in all 
phases of peaceful living by a much larger proportion of the 
world’s peoples appears most certain during the next few 
decades. 


EARL R. MELLEN, President, Weston 


Electrical Instrument Corp. 

INCE the Weston Corporation had its inception in the 

late 80’s, it is interesting to look back on the develop- 
ments of the last quarter-century, particularly as they re- 
late to electrical instruments of various types. Judged by 
standards of a generation ago, the growth of our business 
kept pace with the electrical industry and the expanding use 
of electrical power throughout industry and into our homes. 
During World War I we saw the first wide use of electrical 
instruments as a part of the instrumentation of warfare, 
especially in the radio spark sets of that day. In 1924 came 
the tremendous expansion brought about through the initial 
broadcasting of radio programs, and a greater peak in the 
1928-’29 period with the equipping of all of motion-picture 
theaters throughout the country with the talking feature. 
We all suffered during the depression period that followed 
and were just starting to pick up in the normal commercial 
phase of business activity when World War II broke out 
in Europe. Immediately, the demand for instruments in- 
creased many-fold and such up-surge continued during the 
war. However, in contrast with all of these cycles of busi- 
ness activity; but with the general trend upward, during 
the less than six-year period elapsing since World War II, 
we have seen tremendous strides forward and greatly in- 
creased applications for all kinds of instruments. In a sense, 
this is a reflection of the degree to which electronic circuits 
and applications of tne use of electricity for various con- 
trol purposes have invaded all industry, bringing the re- 
quirements for knowledge of what is transpiring in the 
electric circuits and ultimately the control of the operations 
themselves. Subject to the fluctuations of our major busi- 
ness cycles, we look forward to a continuing trend upward 
in the demands for instruments and related controls 
Whether for defense or commercial application, instru- 
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ments must be used as a part of the control system and, 
in turn, more and more controls will be used. This trend 
will continue, with the needs involving forms of instruments 
and controls not even thought of today and in many in 
stances with degrees of sensitivity and accuracy heretofore 


considered unattainable. 


RALPH H. MUNCH, Monsanto Chemical 
Company 

T is hard for most of us to realize that 

to measure and contro] chemical variables in the process 
industries was almost non-existent as recently as fifteen 
years ago. Then there were only a few antimony electrode 
installations to measure and control pH; the only gas anal 
yzers were the chemical and thermal conductivity types 
Electrical conductivity and oxidation reduction potential! 
methods completed the roster of instrumental methods for 
measuring and controlling chemical variables. Now the 
antimony electrode has been replaced by the glass electrode 
for pH measurement and control. Instruments analyze plant 
streams by infrared and ultraviolet absorption. The para 
magnetism of oxygen serves as a basis for oxygen recorders. 
Plant control type mass spectrometers have been demon- 
strated. Recorders for refractive index, specific gravity, 
optical rotation, humidity and many other variables are 
available. It has been demonstrated that using instruments 
to measure and control chemical variables is as important 
as control of the physical variables of a process. These in 
struments are all based on instruments developed by phys- 
icists and chemists for laboratory research. In the future, 
we shall see a much shorter lag between the development 
of laboratory instruments and the development of plant 
instruments based on the same principles. 


instrumentation 


control 


RAYMOND E. OLSON, President, Taylor 


Instrument Companies 

HIS old firm of ours, which celebrated its 100th birthday 

last year, offers its warm congratulations to /nstruments 
as it enters its second quarter-century As you reach this 
important milestone, it seems to us that many factors on 
the economic horizon should be encouraging to you and to us. 
America’s productive capacity is now very great and when 
American industry has completed its commitments for the 
national defense, a period of keen competition to keep the 
country’s facilities rolling at top speed will undoubtedly 
develop. We in the instrument industry know that instru- 
mentation is a major factor in the reduction of costs and 
the maintenance of high quality. It is safe to assume, | 
think, that industries which don’t have the latest instru- 
mentation will be required by competitive conditions to in- 
stall it. Those with outmoded instrumentation will want 
to replace it with instruments of the latest design. These 
considerations, added to the fact of rapidly-increasing popu- 
lation, make a bright picture for the instrument industry 
of which you are such a useful part. 


J. W. PERCY, Research Laboratory, U.S. 


Steel Corp., Kearney, N. J. 

QUARTER of a century ago, temperatures were meas 
A ured at a few points in the steel-making process by 
thermocouples connected to millivoltmeters or rather primi- 
tive potentiometers. The optical pyrometer was a new tool 
rapidly being adopted for general use. Almost all control 
was manual and greatly dependent upon the human element. 
The last few years have seen the development of recording 
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and controlling pyrometers which complete a control cycle 
in a few seconds; precise fuel measurements; and control 
of fuel-air combustion ratios for required heating or melt- 
ing conditions. The steel process is under good control, 
usually automatic, from the coking of the coal for the blast 
furnace to the exact metallurgical treatment of the finished 
product. In the foreseeable future it appears that in those 
parts of the steel process which have to do with the metal 
itself, the source of control will be the temperature of the 
metal rather than that of ambients; the heating medium 
will be controlled from a continuous analysis of the waste 
gases of combusticn rather than from the flow of those com- 
ponents; and the measurement and contro] of shapes, sizes, 
and gages will be accomplished by electronic means. 


AXEL H. PETERSON, Head, Dept. of 
Instrumentation, Mellon Institute 

OMETIMES we encounter a scientist who already owns 
S several pairs of shoes and who will not hesitate to spend 
$2000 of his own money to buy a new car. In his laboratory 
he has several mercury-in-glass thermometers but he will 
hesitate to spend $500 of the company’s money to buy a 
needed temperature recorder. If he drives this car from 
coast to coast for his company, total expenses (including 
six days’ salary) will be about $400. If he walked instead, 
total expenses would be about $4000. This walk-to-ride cost 
ratio of 10 is small in comparison with many laboratory 
manual-labor instrument readings (walk) to automatic 
recording (ride) cost ratios. Too often, the present-day 
scientist does not know how to ride in the laboratory. As 
soon as the company treasurer gets wind of such a loss and 
reports it to the company president, the present-day plant 
instrument revolution will descend upon the laboratory. 
This revolution will change the structure of our labora- 
tories just as much as the car has changed the structure 
of our large cities. Therefore, our forecast for Justruments 
is that rapidly-expanding research demands will force the 
scientist to use rapid and automatic instruments in much 
larger quantities. 


C. §. REDDING, President, Leeds & 
Northrup Company 


S° completely have instruments spearheaded 
technological progress—in research, in engineering de- 


America’s 


velopment, in manufacturing and testing—that today they 
are vital to the operation of every laboratory and plant. 
Yet only 35 years have passed since we installed the first 
potentiometer recorder in an industrial plant. And 20 years 
ago our electronic recorder was a “novelty.” The future? 
We hear much talk of the automatic factory of tomorrow, 
as if it were a far-off development. Actually, as those in 
the instrument industry realize, the automatic factory and 
the mechanized laboratory have been evolving rapidly. Al- 
ready laboratory measurements and calculations which used 
to require arduous computing are performed in minutes by 
automatic recorders. Industrial processes which formerly 
required trial-and-error manual adjustments, now respond 
to “teams” of interrelated and interacting controls, more 
precise and tireless in operation than any human brain 
and muscle. And the trend to automaticity will continue. 
But as automatic contro] is extended—thus affecting larger 
and larger investments in materials, time and manpower— 
an increasingly heavier responsibility falls upon each basic 
component to do its part with uncompromising accuracy, 
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chain” 
grows 


precision and dependability. For as the “control 
lengthens and more “load” is entrusted to it, so 
the importance of each link. That is why many of us in the 
instrument industry insist upon expending large amounts 
of time and money by our research and development staffs 
upon the sensing elements and basic instrument components 
which are the “heart” of today’s control systems—-and will 
be the heart of the complex systems of tomorrow. 


H. B. RICHMOND, Chairman of the 


Board, General Radio Co. 

OW fortunate that our foresight is so obscure! What 
H magazine publisher would dare break into a new 
ever questionable—field, and without other magazine sup- 
port, if he had known that the country’s greatest depression 
lay just ahead? Yes, Dick Rimbach did it, but how near he 
came to reaching financial bottom probably few of us will 
ever know. But just as spring so closely follows winter, how 
swiftly did the new field of measurement advance! In the 
mid-thirties meters were read and data recorded; yes, even 
much was recorded, but at what slow speeds! One of the 
great handicaps in the wartime development of guided mis 
siles was the slow recording and interpreting of data. Mo- 
tion-picture speeds then set the pace. Today, from a hundred 
miles in the air, data come back at over 1000 points a min- 
ute, the analysis of which is shortly thereafter available on 


electronic computers. From the recording of data to its 


actual use there may be a lapse of but microseconds. Just 
consider two planes approaching each other at near super- 
sonic speeds. What chance, even with proximity fuses, has 
a gunner of reading his radar and securing a hit on the 
enemy plane? Such aiming now must be, and actually is, 


completely automatic. Data to action—and, as the food 
processors would say, “untouched by human hands.” To 
predict the future in the light of the immediate past or even 
the present would be foolhardy. We are not yet in a robot 
age, but it is crowding in on us so fast that even now we 
require computers with speeds far beyond that of our brains. 
It appears as if we must look to /nstruments to keep us 
informed of this lightning-like progress. 


HOWARD C. ROBERTS, University of 


Illinois 

HE last quarter-century saw the beginning of the logi 

cal and scientific application of the principles of In- 
strumentation to science and technology, thus ending the 
era of the machine and beginning the scientific age. The 
basic principles of measurement and control were laid down 
many years ago, they form the groundwork of our present- 
day science. As with all new things, their first applications 
were tentative and faltering, but experience has shown 
how they may be applied to research and technology in a 
fully intergrated manner. We may expect this progress to 
continue. But for the most rapid and effective progress we 
must insure that everyone concerned (in research, industry, 
education, and government) should recognize the advantages 
of Instrumentation in its many forms. The need for edu- 
cation in Instrumentation occurs at all levels and in all 
fields—in industry to make new applications, in research 
laboratories to find new means of application, among the 
instrument makers so that they can better devise the new 
items which will be needed, and throughout the entire sys- 
tem of schools and colleges so that the next generation 
of engineers and technicians will even more fully employ 
the advantages of Instrumentation. 


HUGH RODMAN, Rodman & Co. 

N 1929, refineries used hand control almost exclusively, 
I particularly in the high-pressure high-temperature crack- 
ing processes. Ten years later most of these processes were 
automatized, with hand controls to be used if necessary. In 
the second ten years many had become so complex that it 
would have been difficult and prohibitively expensive to 
hand-control the equipment. In the twenty years (1929-49) 
the petroleum cracking units increased almost one hundred- 
fold in capacity while only doubling the operating personnel. 
The “graphic panel” (with a picture of the flow chart) is 
a result of the complexity of the modern process and has 
brought about compact instrumentation and centralized 
control. The third ten-year period will undoubtedly see the 
“graphic panel” much more compact as processes become 
more complex. I believe that electricity will play a much 
greater part than now. Each primary element will probably 
transmit its signal to a high-speed scanning system which 
in turn will signal the proper controller, pick up the con- 
troller response and transmit it to the respective element. 
With transistors, controllers will become tiny units, proba 
bly all mounted with the scanner in an operating desk. 
Using a compact control center and transistor-type ‘“walkie- 
talkies,” even the most complex units will be operated at 
high efficiency without tiring the personnel in charge. 


F. B, SILSBEE, Chief, Electricity Division, 
National Bureau of Standards 

HE tremendous advance in measurement 

during the past 25 years stems from the exploitation of 
the amplifying capabilities of the electron tube. Only a 
small part of the possibilities of these tubes and of their 
semiconducting cousins has been developed; the next quar- 
ter-century will see a much more complete replacement of 
human hands, eyes, ears and even some functions of out 
brains by complex circuitry. Masses of data beyond the 
grasp of human faculties will be automatically recorded, 
computed, analyzed and “reduced” into systematic sum- 
maries for engineering application. Underlying this develop 
ment of measuring devices, the past 25 years have witnessed 
far-reaching developments in the definitions of the funda- 
mental units and systems of units on which all measurement 
is based. Among them are the world-wide abandonment of 
the so-called “International Electrical Units” after 40 
years of use and the return to the “absolute” system; the 
revision of the International Temperature Scale; the first 
legal adoption of photometric units; the introduction of the 
“rutherford” as a unit of radioactivity; and the harnessing 
of the ammonia molecule as a standard of time. These fun 
damentals of measurement will surely continue to evolve 
during the next quarter-century. The scales of measure 
ment of temperature will be extended to small fractions of 
one degree absolute and to the millions of degrees present 
in The Bomb. The voltage scale will be extended to cover 
the energies of cosmic rays. The wave-length of light will 
replace the meter bar as the basis for length measurement. 
The use of the mksa rationalized system of electrical units 
will spread through all engineering work. The use of the 
precise atomic time of the ammonia or cesium clocks will 
come into competition with the astronomic time of the 
calendar. Perhaps by 1978 the unit of mass will be defined 
as a counted number of protons and the unit of charge as a 
number of electrons. 


and control 


counted 


PHIL T. SPRAGUE, President, The Hays 
Corporation 
ee to /nstruments and to the devoted 
4 people on your staff who have pioneered and labored 
to develop the Master Key Industries and products which 
measure, control, integrate and compute. The results are 
now unfolding in manifold ways and places. The ideas you 
have inspired and exchanged, the industrial and scientific 
fields you have stimulated and the progress you have pro 
moted are monumental. You have shared growth and re 
wards with those you have served and our country is strong 
er, as a result. At Industry Fairs in several foreign coun- 
tries during 1952 I observed the enlarged interest and em- 
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phasis being accorded devices which indicate, record, meas- 
ure and control. In none of these countries did I find a publi- 
cation which was serving its fields as Instruments has been 
doing. To speculate on the directions and extent of the 
probable future development and expansion of the many 
broad fields of Instrumentation is to unfetter one’s imagina- 
tion and realize that, although a few surfaces have been 
slightly scratched, the exploration and penetration will ac- 
celerate dizzily as new generations and teams of brains and 
ambitions accept the challenges and go to work to reduce 
cost and improve quality and scope of instruments. Develop- 
ments will proceed industrially, scientifically, mechanically, 
electrically, metallurgically, magnetically, chemically, aero- 
nautically, medically, biologically, psychologically, photo- 
graphically, spectrographically, analytically, pneumati- 
cally, hydraulically, electronically, atomically, astronomi- 
cally—well, one better say generally and unrestrainedly. 


F. F. UEHLING, Consulting Engineer 


HE writer is convinced that automatic measurement 

and control of physical and chemical variables will be 
made by electrical means, the trend of which is already 
going on with increasing momentum. In the writer’s opinion 
and in accordance with the above prediction, the first system 
to suffer will be the filled system which, owing to its inher- 
ent lag, will not be able to meet the ever-increasing demands 
of industry. 


RALPH D. WEBB, Chief Instrument Engi- 
neer, Carbide & Carbon Chemicals Corp. 
HIS last quarter-century has been a period of acceler- 
ated growth of instrumentation. Soon after VJ Day, 
wartime technological gains began influencing the design of 
industrial instruments, triggering design progress into 
the almost explosive pace we have at present—which shows 
no sign of slackening for a while. From the small, often 
simple, or perhaps crude controller, which we called a “regu- 
lator,” we have progressed to precision systems that are 
spoken of in terms such as “servomechanisms” designed to 
have definite “frequency response” characteristics and “in- 
tegrating” and “derivative” responses plus “adjustable 
gain,” and also have “noise levels” even though they may 
use no electricity—not even for the chart drive. Pneumatic 
controllers dominated the past 25 years, but a look at this 
very issue of /nstruments makes you realize that electrical 
and electronic instruments are encroaching heavily. Elec- 
tronics may dominate in another 25 years, but competition 
will be strong, for the safety, cbviousness, and reliability 
of pneumatics will keep the latter in the lead for a decade 
or so—and a factor beyond that! Today, control systems 
are designed to fit processes, or vice versa, rather than 
single instruments being hung on operating units. Engi- 
neering has replaced haphazard buying. All this is progress 
~and has given the instrumentation engineer increased 
importance in industry today. The future looks like “more 
of the same.” The field of Instrumentation will become 
more technical and more importent. End point controls is 
the logical goal and, because of this, instruments will figure 
in new plant design from beginning to end. The central 
control area will be the heart of the plant. It has been said 
that Instrumentation is the cement that ties all fields of 
engineering together. It is the one thing that aeronautical, 
chemical, electrical, mechanical, and all other engineering 
fields have in common—and, because of this universality, In- 
strumentation may be destined to become the greatest of all. 
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WILDHACK ZIEBOLZ 


W. A. WILDHACK, Chief, Office of Basic 
Instrumentation, National Bureau of 
Standards 

HEN engineers and corporations first recognized 

Instrumentation as a fruitful field of specialization, 
it could be fairly well defined as the body of engineering 
knowledge dealing with operating principles, design criteria, 
and performance requirements of the instruments that had 
evolved in the various sciences up to that time. Academic 
and industrial scientists, working with this body of knowl- 
edge, vastly extended its boundaries by adopting and 
adapting new ideas for methods of measurement, analysis, 
and control; and supplying new and better instruments to 
scientists in all fields. They also changed its character and 
made it a science by developing the mathematical 
basis ... and applying basic techniques, such as feedback 

. ete., and by developing the theory of . .. control 

systems, applicable to the design and operation of . 
entire factories. This evolution will continue and there 
will be even greater emphasis on the formal classification 
and study of the physical and logical principles used in 
measurement, control, and computation, as a necessary aid 
to design of more versatile and complex instruments and 
instrument systems; and also greater emphasis on the 
collection, classification and dissemination of the widespread 
and rapidly-increasing output of technical literature which 
relates directly or indirectly to Instrumentation. The need 
for developing these basic fundamentals for the healthy 
growth of Instrumentation has already . resulted in 
the establishment of a cooperative program of research 
and development in basic instrumentation at the National 
Bureau of Standards. This, and similar programs which 
will certainly be established in universities, will serve to 
integrate the science of Instrumentation, provide a basis 
for wider educational programs, and promote the further 
efficient growth of the instrument industry. 


HERBERT ZIEBOLZ, Vice President, 
Askania Regulator Company 


ITH regard to potential trends in control develop- 
\X) ments in the next twenty-five years, it appears to me 
that the industry at this moment is going through a signi- 
ficant major change, which calls for increase of control 
speed with equal stability of the control and parallel with 
this requirement, an increase in power requirement of the 
valve operators. Implied in this statement is the need for a 
controlled transient behavior of the dynamic plant and 
controller combination and the requirement of automatic 
starting and shutting down of plants. In addition, I expect 
te find more automatic control of final process properties 
in the form of supervisory loops which, in turn, may be 
controlled by instrumented management loops resulting 
from fully automatic or semiautomatic economic analyzers. 
In this connection, automatic statistical analyzers wil! also 
play an ever-increasing role as they will provide a judicious 
interpretation of available signal values. Last but not least, 
experience of process supervision and skill will be auto- 
matically repeated by memory devices which not only con- 
sider routine conditions of operation, but also offer alternate 
solutions of procedure to meet special conditions. I also 
expect a general acceptance of automatic scanning of a 
multiplicity of indicators and controllers instead of the 
general use of more and more individual units. 
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A Brief History of The 
Instruments Publishing Company 


HE world has only recently dis- 

covered how vital is the role that 

instruments play in a_ technica] 
civilization. Almost all technical maga- 
zines now devote some space to develop- 
ments in this field. But twenty-five 
years ago there was only the knowledge 
in the mind of a young engineer that 
progress was held back by lack of an 
engineering magazine on the subject. 
That engineer was Richard Rimbach. 

On August first of 1927, Rimbach 
left the Bacharach Industrial Instru- 
ment Co. with the best wishes of his 
employer and associates; and became 
his own boss for the first time in his 
life, as organizer and partner in a new 
venture named the Instruments Pub- 
lishing Company. 

Rimbach’s partners were George L. 
Ray, advertising manager of a pipe 
and fitting manufacturing company, 
and Joseph J. Vigneau, a retired in- 
dustrial publisher. George Ray, who 
knew the arts of advertising and sales 
promotion, held the title of President 
and Business Manager; Rimbach took 
on the official duties of Vice-President 
and Treasurer. 

Few of the advertising and 
executives whom Rimbach visited in the 
late summer and fall of 1927 admitted 
that there was a vacuum to be filled as 
far as their means of sales promotion 
were concerned. 

Fortunately, some executives had 
enough vision and foresight to appreci- 
ate the possibilities of a_ periodical 
reaching thousands of prospective cus- 
tomers unknown to their salesmen. 
Among the prominent companies that 
advertised in the first twelve issues 
of Instruments were the following: 

American Radiator Co. (Mercoid Div.) ; Bach- 
arach Industria) Instrument Company; Bausch 
& Lomb Optical Co.; The Bristol Company; 
E. Leitz, Ine Pittsburgh Instrument & Ma 
chine Company Pyrometer Instrument Com 
pany; Rawson Electrical Instrument Company; 
Sticht & Company; C. J. Tagliabue Mfg. Co 
(now a division of Weston); Taylor Instrument 
Companies; and Wilson-Maeulen Company (now 
a division of Foxboro) 


sales 


Instruments began as a “free-sam- 
ple” but not “free-circulation” monthly 
magazine—not as one mailed monthly 
to the same individuals. Rimbach and 
his partners had assembled a master 
list totaling well over 100,000 names, 
made up of carefully-selected mailing 
lists—some bought from companies 
serving direct-mail advertisers, some 
received from well-wishers. 

Ten thousand was the guaranteed 
monthly circulation. The idea was that 
each person on the master list would 
not receive more than one issue of 
Instruments in any year—UNLESS HE 
SUBSCRIBED. A subscription blank was 
printed in every issue. The U. S. rates 
were $2 for one year and $3 for two 
years. 

The 


to receive 


did not expect 
more than a few hundred 
subscriptions during the first year. 
Rimbach, in particular, asserted fre- 
quently during the early years of the 


three partners 
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Company’s life, that among the thou- 
sands of instrument USERS there were 
fewer than half a dozen fully profes- 
sional instrument men outside of the 
instrument companies. His belief was 
shared—at the time—by the instru- 
ment-company executives he called on. 

In view of this situation, instrument- 
company executives had to have vision 
and foresight to advertise in the new 
magazine. They had to have more: 
they had to have confidence in a 
stranger named Richard Rimbach. It 
is no wonder that most of those who 
contracted for advertising space in the 
first twelve issues waited patiently 
and hopefully to see the ultimate re- 
sults of their decision. They had in 
mind two different kinds of results: 

First, how many contacts would be 
made with new prospective buyers (not 
on their own lists)? 

Second, would the 
endure? 


new magazine 


af 


L. to R.—1928-31; 1932-'35; 1936 (Only the ‘'S'' of ‘INSTRUMENTS"’ visible); 1938-46; 1947; 


1948-'50; center, 1951-'53 
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The answer is a matter of permanent 
record, for it is printed in the October 
1928 issue: 


> to August 1928, 1529 subscriptions have 


been received without a subscription campaign 


or subscription solicitors 


This result was excellent because 


only a handful of men outside the in- 
strument companies were primarily in- 


and the mas- 
almost entirely 


instruments 
made up 


terested in 
ter list was 
of instrument users. 

During 1928, the average 
of pages of Jnstruments was 
counting cover. With its major 
minor departments, it obviously was not 
a one-man job but the work of many. 
Fifty-one names other than Rimbach’s 
appear on the title-page of Volume 
One: six Associate Editors; six Ab- 
stract Editors; two Advisory Abstract 
Editors and thirty-seven Collaborators. 
Only Associate Editors and Abstract 
Editors were paid—either by the hour 
or by the column-inch—but few did 
their assigned tasks for money; most 
of them really enjoyed participating 
in a venture which they felt was des- 
tined to be of great service. 

They enjoyed also the informality 
and intimacy of the one-room combina- 
tion executive and editoriai and _ busi- 
ness office on the top floor of the Herb- 
ick & Held Printing Company’s plant 
at 1117 Wolfendale Street on Pitts- 
burgh’s North Side. 

By early 1929, sign of Justru- 
ments’ viability was the warmth of the 
letters printed under “Readers’ Com- 
ments”’—some from well-known engi- 
neers and industrialists. Another was 
that a few more instrument companies 
began to advertise in /nstrauments. 

In April 1929 George Ray sold out. 
The announcement printed in the June 
1929 stated that “Mr. 
Ray’s share was purchased by Messrs. 
Vigneau and Rimbach, who now hold 
complete control of the Instruments 
Publishing Company as equal! partners” 
and that Vigneau succeeded Ray as 
President and Business Manager, Rim- 
bach continuing as Vice President and 
Treasurer of the company (and as 
Managing Editor of Jnstruments). 

In 1930 and 1931, when most popula: 
and technical periodicals were losing 
many of their old subscribers, the pro- 
portion of the original Jnstruments sub- 
scribers who renewed exceeded 80 per- 
cent—a phenomenally high percentage. 
They renewed because Jnstruments was 
giving them the information they 
needed and could not conveniently find 


numbe1 
72, not 
and 


one 


Instruments 


elsewhere. 

In addition, /nstruments 

food for thought 
they read nowhere else, which 
caused some of them to take action, 
and which must have made many of 
them grateful to Jnstraments. Few of 
editorials were more forceful 
than the first one, in the May 1929 
issue. Rimbach, then Editor, used no 
fewer than seven pages to support the 
continuance of the 1922 tariff on im- 
ported scientific instruments, which 
Congress was debating. He reproduced 
an anti-duty double-page advertise- 


gave its 
readers editorials 


which 


these 
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ment which had appeared in the March 
29 issue of Science and he refuted this 
advertisement’s assertion that the pro- 
posed tariff “may double the 
price of all scientific apparatus.” He 
likewise reproduced and refuted a full- 
page advertisement in the April 5 issue 
of Science which had evoked the danger 
of “a monopoly for the small group of 
domestic manufacturers.” He quoted 
authorities; he presented strong argu- 
ments; he spiked the guns of the free- 
importation advocates. This was a ser- 
vice not merely to domestic instrument 
makers but to America. 

One reason why Rimbach had 
cided on the 5-3/4 x 8-3/4 inch format 
had been to publish serials, some of 
which could be later in book 
form without need of setting any new 
type-matter other than corrections and 
additions. Up to now, twenty-seven 
serials have been published, eleven of 
which were issued in book form. 

The first such serial was an English 
book, “‘The Measurement of Air Flow” 
by E. Ower, which ran from October 
1929 to December 1930. Rimbach had 
it reproduced page-by-page facsimile 
in Instruments and issued as a book by 


soon 


de- 


issued 


C. F. Goldcamp, Sales Manager 


arrangement with the London pup- 
lishers. It proved a success because it 
was the first to cover this special field. 

The second such serial, begun in 
January 1930, was the first of M. F. 
Béhar’s books on the art and science 
and occupational field to which in 1924 
he had given the name “Instrumenta 
tion.” Like Rimbach, Béhar had worked 
in instrument-using and instrument- 
making companies, and had long felt 
the need of practical information fon 
instrument users. His aim was to form- 
ulate what he believed to be a new 
and distinct branch of science. In 1930 
and '31, some of Béhar’s monthly in- 
stalments filled half the pages of Jn- 
struments. The first three “Parts” 
(books) of his Manual of Instrumenta- 
tion were published by Rimbach in 
1932. These early writings by Béhar 
brought about not only the first planned 
“instrumentizing” of plants, but an 
understanding of what Béhar called 
“controllability factors”—today part of 
the thinking of instrument engineers. 

In January 1932, Rimbach changed 
the format of Instruments from “book 
size” to its present size; he changed its 
full name from Instruments—Indus- 
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M. F. Behar, Editor 


Clara Cousins, Edit. Dep't Sec'y 


trial—Scientific to Instruments—The 
Mayazine of Measurement and Control; 
and he enlarged its editorial scope to 
include a regular monthly feature on 
the then-new subject of clectronics. 
He added Hyman Olken to Instruments’ 
editorial staff for the express purpose 
of writing and editing the electronic 
features. Some of the articles Olken 
wrote for Jnstruments in 1932 may be 
said to have made history. 

In June 1932 there appeared the 
first instalment of the serial on ‘The 
Engine Indicator” by K. J. DeJuhasz, 
an internationally-renowned authority 
on this subject. This notable work was 
issued in 1934 as a 236-page book for 
which there still is a demand today. 

In 1929, Rimbach—a metallurgist by 
profession—had been appointed Editor 
of Metals and Al/oys (now Materials & 
Methods). Early in 1933 the publishers 
of that periodical moved Rimbach’s 
editorial office to their headquarters 
in New York and offered office space 
to the Instruments Publishing Com- 
pany. Rimbach wanted Béhar to con- 
tinue his association with the company, 
so he offered him not only facilities for 
continuing to write his Instrumenta- 


Dovid S$. Aland, Assoc. Editor 


wt MOVED mp 


2 
‘ 
J 
7 
” 


i 
James F. Emge, Assoc. Editor 


Milton H. Aronson, Technical Editor 


tion books, but the editorship of J/n- 
struments. Béhar accepted and moved 
to New York with Rimbach in May 
1933. 

During its first five years, The In- 
struments Publishing Company had 
increased its sales of advertising space 
in Instruments through personal calls, 
letters and promotional literature. To 
these methods there was added in Jan- 
uary 1933 an _ external house-organ 
mailed to instrument and other com- 
panies that were believed to be pros 
pective advertisers in /nstruments, Of 
course, it was also mailed to all com- 
panies that already advertised in /n- 
struments. This external house-organ 
began modestly as a four-page (single 
sheet) magazine called The Instrument 
Maker. Under the wise guidance of 
timbach, it did not resemble the con- 
ventional house organ, but from the 
start it contained information of value 
to manufacturers of instruments, ap- 
paratus and accessories—to all pre- 
cision industries. Before long, some 
manufacturers of springs, switches, 
magnets, tubing, flexible shafting and 
other products sold TO the instrument 
industry began to use The Instrument 


Maker as an advertising medium. It 
soon grew not only in number of pages 
but in diversity of editorial features. 
In 1938 it was supplemented by the 
first issue of The Instrument Maker 
Guide, a biennial classified directory 
of products used by the precision in 
dustries. In 1940-45 both the J/ustru 
ment Maker and the Guide rendered 
unsung but valuable services to the 
Defense Effort and to the War Effort. 
Last year the name of the magazine 
was changed to Jnstrument Manufac- 
turing. It has won recogiition in its 
own right as one of America’s miost 
useful industry papers. 

By the end of 1934 the services 
which the Instruments Publishing Com 
pany had been rendering were begin- 
ning to bear fruit. The company was 
on a firm footing. Rimbach gave notice 
to the publishers of Metals and Alloys 
that he intended to resign his editor 
ship. In February 1935 the Instruments 
Publishing Company moved back to 
Pittsburgh—to the same _ printing- 
company’s building but in greatly en 
larged quarters. 

In March 1986, Pittsburgh experi 
enced the most disastrous flood of it: 
history. The March issue of /nstruments 
had just come off the presses, was en- 
tirely destroyed, and had to be re 
printed when the débris were cleared. 

At about that time, Vigneau had 
to be hospitalized. For months he val 
iantly fought the inroads of disease, 
but he succumbed on July Ist. In the 
July-August 1936 issue of The Instru 
ment Maker, Rimbach paid him a glow 
ing tribute: 

To most of you he was but «a name 
because you did not have the occasion to know 


him-—-but the instrument industry has sustained 


a real loss The success Jnatruments has had 


is in large measure the result of his counsel 
He had an incimate knowledge of industrial 
publishing 

During Vigneau’s illness Rimbach 
had shouldered added burdens. Now he 
alone had all the responsibilities of 
business management. Béhar had like 
wise taken on additional editorial work 
and had cut down his private consult 
ing practice. In 1938 The Instruments 
Publishing Company was incorporated 
and Béhar became its vice-president. 

The “Buyers’ Guide” in the back of 
each issue of Jnstruments had grown 
<0 unwieldy by 1934, owing to the con 
tinuous increase in the number of al 
phabetically-listed types and varieties, 
that Rimbach decided to bring out, 
only once a year, a really complete 
classified directory. The first issue of 
The Instruments Index appeared as a 
supplement to the June 1935 issue of 
Instruments. It ran to 32 pages. It 
represented months of work with over 
1000 questionnaires filled out by manu 
facturers and with many thousands of 
index cards. But this 32-page first issue 
of the Index (with 26% pages of data) 
was a mere infant compared to its suc 
cessors. The number of classifications 
grew; and when our National Defense 
Effort began, shortly after the outbreak 
of war in Europe in 1939, the number 
of manufacturers in the instrument 
industry grew even faster. It has been 
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in 1948 the Com 
mansions fining 
*‘millionaires* 

modernized 
May 1949. 


ny bought one of the 
idge Avenue (the old 
row’); renovated and 
it; and moved into it in 


America’s war was largely 
“a war of instruments” and therefore 
the issues of the index from 1940 to 
1945 contributed to victory by provid- 
ing the only complete source of who- 
makes-what information in the field 
of instruments and allied products. The 
Index, at arm’s reach in thousands of 
planning and engineering offices, pre- 
vented untold thousands of blind 
choices and of needless design-and-de- 
velopment jobs. Since 1945 the Index 
has continued to grow; the 1952 issue 
has 184 pages. 


said that 


CONFERENCES 


Enterprising publishers don’t wait 
for things to happen; they make them 
happen in order to print exclusive news. 
Some of the most notable articles 
printed in /nstruments were originally 
presented at conferences suggested- 
and in some cases organized in detail 
by Rimbach. 

The first of these was the Confer- 
ence on Instrumentation in the Steel 
Industry, held at the Carnegie Insti- 
tute of Technology in Pittsburgh on 
October 13 and 14, 1938. At Rimbach’s 
suggestion it was sponsored by CIT’s 
Metallurgical Department; Rimbach, as 
Conference Director, was responsible 
for almost every detail of the program, 
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which consisted of a keynote address 
by Béhar, four technical papers (on 
blast-furnace, open-hearth, rolling-mil! 
and power-plant instrumentation), a 
dinner addressed by C. G. Carpenter of 
the Department of Commerce, and an 
exhibit of industrial instruments. The 
attendance was 120, which seems small 
by today’s standards, but the reader 
must bear in mind that it was probably 
the world’s first instrumentation sym- 
posium. 


Even while this first conference was 
being held, Rimbach was suggesting 
a similar one—one of interest to chem- 
ical engineers. As a result, the first 
Conference on Instrumentation in the 
Process Industries was held on March 
2 and 3, 1939, under the auspices of 
Carnegie Tech’s department of Chem- 
ical Engineering and conducted by 
Professors McCabe and Monrad, to 
whom Rimbach had left most of the 
details after arranging for publication 
rights. Ten papers were presented, most 
of them published in /nstruments with- 
in two months. This conference deserves 
a place in the history of instrumenta- 
tion because of the paper by Doctors 
C. S. Draper and G. V. Schliestett of 
M.I.T., entitled “General Principles of 
Instrument Analysis”—a prime disclo- 
sure of historic importance. 

Of all the other conferences organized 
or initiated by Rimbach, the largest— 
and the only one of its kind—was the 
Conference on Instrumentation and the 
University, held October 16, 17, and 18, 
1945, under the joint auspices of the 
ISA and Carnegie Tech. Co-Chairmen 
for Arrangements were Rimbach for 
the ISA and Professor B. R. Teare 
(the Conference Chairman) for Tech. 
On the Organization Committee were 
seven ISA officers and seven Tech 
faculty members headed by President 
R. L. Doherty. During the three days, 
thirty-two papers, five speeches and 
several reports were presented. Steno- 
type operators took down the discus- 
sions of the papers. Their report ran 
to 537 pages of typescript, but the 
complete proceedings were published 
only one month later, in the November 
1945 issue of Instruments, which was 
the biggest ever published until that 
time. So much interest was aroused 
throughout the nation by that confer- 
ence that although Rimbach printed 
hundreds of extra copies of the No- 
vember 1945 Instruments, the supply 
was soon exhausted. 


GORDON RESEARCH CONFERENCES 

As a metallurgist, Rimbach attended 
a Corrosion Conference in July 1941. 
It was one of the one-week Summer Re- 
search Conferences held by the Chem- 
istry Section of the American Associ- 
ation for the Advancement of Science 
at Gibson Island in Chesapeake Bay. 
He suggested to the late Dr. Neil FE. 
Gordon, Founder and General Chair- 
man, that the 1942 season be extended 
for an extra week in order: that a final 
research conference be held on the sub- 
ject of Instrumentation. 

Dr. Gordon (whose name these sum- 
mer conferences now bear in his mem- 
ory) consented. On his return to Pitts- 
burgh, Rimbach got to work. Dr. 
John J. Grebe accepted the Chairman- 
ship of the additional 1942 conference 
and asked Rimbach to serve as Vice- 
Chairman with the duty of organizing 
the program. Rimbach accepted. 

The first AAAS Research Conference 
on Instrumentation was held at Gibson 
Island August 24-28, 1942, with fifty- 
four scientists and engineers from all 
parts of the country. All participants 





pronounced the conference a complete 
success, thanks largely to Program 
Chairman Rimbach. Similar confer- 
ences have been held every summer 
since then. 


INSTRUMENT SOCIETIES 


In late 1938 and early 1939 several 
young instrument men employed in 
Pittsburgh district industries began to 
meet and gradually organized them- 
selves into what they called ‘‘an instru- 
ment engineering society.” No one con- 
nected with Instruments had any knowl- 
edge of the existence of this group until 
Béhar received a request for “cooper- 
ation and influence” from the society 
president, Frank C. McGough. He 
learned that McGough, shortly after 
attending the 1938 Conference on In- 
strumentation in the Process Industries, 
had written to twelve men who had at- 
tended the Conference: that the mem- 
bership had grown to twenty-four; and 
that the society was to be named the 
“Society of Instrument Engineers.” 
Béhar inserted in his Augu t editorial 
a mention of the society and printed 
McGough’s address for the information 
of interested readers. 

Three months later, the members 
adopted the name “American Society 
for Measurement and Control.” Béhar 
as Educational Committee Chairman 
of the society, began to hold two meet- 
ings a month—one open and one “Edu- 
cational” for members only. After a 
few months, R. J. S. Pigott joined and 
succeeded young McGough as President. 
By mid-1941 the viability of the 
ASM&C had become assured. 

Meanwhile, publicity in /nustruments 
had led readers in several other cities 
to organize. Some local groups met 
only once or twice; others throve from 
the start. (The Chicago Society for 
Measurement and Control founded by 
Earl C. Rieger soon had more members 
than the ASM&C.) To all these local 
Societies Instruments gave free space 
for reports and announcements. In 
some cities I/nstruments’ advertising 
representatives—prompted by Rimbach 

-made calls, folded and mailed notices, 
and did all kinds of chores. 


By 1943 the space given to these 


new societies in /nstruments had grown 
from brief paragraphs to a column, 
to a page, and finally to a department 
including a calendar. Thanks to the lists 
printed in every issue of /nstruments, 





the local leaders began to exchange cor- 
respondence, then to exchange speakers. 
The idea of federating into one na- 
tional organization was discussed and 
some of the local societies appointed 
committees to explore the possibilities. 


The first meeting of delegates from 
local societies was held in New York 


on December 2, 1944. C. O. Fairchild 
(New York) was elected chairman, 
R. C. Darnell (Wa-:hington) Recording 
Secretary; and a committee was elected 
to draft a constitution. The next meet- 
ing was held in Chicago on February 
17, 1945, with E. C. Rieger (Chicago) 
as Chairman. The name “Instrument 
Society of America” was adopted, as 
was a Declaration of Policy to be sent 
to all the known local instrument soci- 


i 





eties. Those present voted that the 
next meeting be held in Pittsburgh on 
April 28 and that R. J. S. Pigott (Pitts- 
burgh) be its chairman. 


THE ISA 


At the April meeting the delegates 
from fifteen local societies ratified the 
essential articles of the constitutien, 
thereby formally creating the ISA; 
they insisted on electing Rimbach exec- 
utive secretary and on designating [n- 
struments’ office as the office of their 
national society. How Rimbach con- 
tributed to the growth and prosperity 
of the ISA—especially as Executive 
Secretary and Manager of its annual 
exhibits ever since the start—is in itself 
a long and interesting story, but one 
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WARTIME SERVICES 

Some of the services rendered by the 
Instruments Publishing Company to 
the Defense Effort and to the War Ef- 
fort have already been touched upon. 
Since a complete account would exceed 
limitations, mention will 
of others: 


“Modern 


space mere 


be made 
Production 
(later Capt. and 
head of the 
Laboratory, 
inspection 


A serial on 
Gaging” by Lieut. 
Major) R. A. Bowman, 
Pittsburgh District Gage 
was published. Automatic 
and gaging was fostered by frequent 
editorial features, many of them exclu- 
sive. 

Special Aviation issues were pub- 
lished in October 1941 and April 1942, 
and Aviation Instruments, a “magazine 
within a magazine,” was included in 
every issue from June 1942 to December 
1945 

Users of electrical instruments being 
suddenly deprived of factory servicing, 
the world’s first book on maintenance 
and servicing, by James Spencer, ran 
as a serial in 1941-’43 and was issued 
in book form. 

A similar service was rendered by 
H. C. Roberts’ long serial (later issued 
in book form) on mechanical measure 
ments by electrical methods. 

The old prewar “Instrumentation 
Forum” department was revived as a 
“Call for Ideas” for speeding war work 
through available instruments; and a 
“Shop Kinks” department was inaug 
urated, as was another new department 
called “Instruments in the War Effort” 
whose name was changed to “Instru 
ment On The March.” 
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In January 


brated its twentieth anniversary by 
publishing “A Historical Museum on 
Paper of American Instruments 

Science and Industry” from Colonial 
to modern times. This feature, over- 
flowing the January issue and con- 


cluding in April, chronicled the prog- 
ress of the American instrument indus 
try and is not only a valuable library 
reference but a source of pride to all 


The Company's ten Dis- 

trict Managers are here 

shown in alphabetical 

order (except C. F. Gold- 

aa pictured on page 
). 


Top row: JAMES CON- 
DON, WILLIAM J. GAL- 
LAGHER, HAROLD w. 
HASKETT, C. N. HUGHES. 


Bottom row: MILO OD. 
PUGH, RICHARD RIM- 
BACH, JR., EDWARD F, 
WRIGHT, JAMES R. 
WRIGHT, STEPHEN E. 
WRIGHT. 


POSTWAR PERIOD 


1948, 


THE 


Americans. 
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New Instruments Reported 


cele 








Yea 


1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 

1952 


lhe 


/ 





No. of ;. 


items Cumula- 


No. of 


firms 


published tive total listed” 


84 84 
106 190 
133 323 
233 556 
283 839 
308 1147 
311 1458 
306 1764 
317 2081 
313 2394 
370 2764 
363 3127 
291 3418 
246 3664 
266 3930 
280 4210 
312 4522 
393 4915 
647 5562 
660 6222 
636 6858 
798 7656 

1063 8719 
791 9510 
1141 10651 


istrumoents Tides 


692 















Two years ago Milton H. Aronson, an 
electronics engineer and author, was 
added to the editorial staff. He has ini- 
tiated a unique service—a complete 
home-study course in electronic cir- 
cuitry, printed serially in /nstruments. 

In these last six post-war years, the 
Company’s publications have continued 
to largely because of the in- 
creasing volume of new instruments 
and of other new developments demand- 
ing publication. In 1928 the instrument 
industry was too small to be treated as 
an industry by the Census Bureau; 
today it is the 17th largest in number 
of persons employed. The Instruments 
Publishing Company and the American 
instrument industry have grown. to- 
gether, each contributing to the growth 
of the other. 

By painstakingly reporting ALL new 
instruments and apparatus, J/nstru- 
ments has won a world-wide reputation 
for impartiality and accuracy. This 
direct service to USERS also benefits 
MANUFACTURERS—whose recognition is 
evidenced by the fact that Jnstruments 
heads the advertising schedules of the 
largest and smallest instrument 
panies. 


grow 


com- 


The value of the Company’s work is 
recognized outside of instrument mak- 
ers’ and users’ circles—by prominent 
industriat and financial leaders. To 
some extent this is the natural result 
of the Company’s central position in 
this dawning Age of Instrumentation: 
to a larger extent it is because unde 
Rimbach’s leadership the Company has 
never sought reflected glory but has 
won its reputation by BRINGING to this 
country the Age of Instrumentation. 
Indications are that in the next quarter- 
century it will consolidate these ad- 


vances and firmly establish this new 
age. 
























PROBLEM: 


critical de recision 


ON rs. ;ernan FP 
EFFDUCTION: — , of a Wallace & Tier 
tior . 


. Installa ,ometer: ate and 
SOLUTION: mercurial Mat duction: Aco ure com- 
oor een with temper 
dica ad 


RESULTS: 





..- Thanks to a W&T Precision Instrument 


FEATURES: 


e Scales are made with a precision dividing machine 
¢ Precision bore tubing provides accuracy with inter- 
changeability 
Float type indicator eliminates difficulty in reading 
meniscus 
Mercury-sealed valve permits evacuating the tube 
easily and quickly 
If you have a problem in the measurement or control 


WaT of pressure, write today for additional infermation. 
PRECISION 


MERCURIAL WALLACE & TIERNAN 
‘apie PRODUCTS, INC. 


ELECTRICAL MECHANISMS AND PRECISION INSTRUMENTS 


Belleville 9, New Jersey ¢ Represented in Principal Cities 
In Canada, Wallace & Tiernan Products, Ltd. — Toronto 
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The Months NEW 


INSTRUMENTS 


In this department we report each month new devices for measurement, inspection, testing, 
computing, metering and automatic control—in the form of concise technical descriptions. 


FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE 169 





Oscillograph Trace Reader 


New “Oscar Model C” oscillograph 
trace reader expedites analysis of con- 
tinuous trace records, 35 mm. to 12 


in. wide, on film or paper. In one opera- 
tion it applies non-linear calibration, 
scales, zero corrections, logs, squares, 
ete., as well as interpolating time. It 
produces instantaneous records in the 
form of tabulations, plots, or punched 
cards as required. Accuracy of ampli- 
tude measuring system is plus or minus 
0.1 percent of full scale. Equipment 
is operated by one person; produces 
approximately 20 points of final data 
per minute with no additional equip- 
ment.—Benson-Lehner Corp., 2340 
Sawtelle Street, Los Angeles, West 64, 
Calif. 
Mention No. 101 when filling out card. 


Temperature Controllers 


New “Resiregs” are electronic tem- 
perature controllers embodying a new 
feedback circuit. Most are of off-and- 
on type; though throttling controllers 
with or without reset, and floating con- 
trollers of various descriptions, are also 
available. They are claimed to be “de- 
signed to do the job other controls 
cannot do.” Each is “tailor-made to 
user’s specifications.” Sensitivity: 0.001 
to 5 deg. Centigrade; adjusjable. Tem- 
perature range: Any between minus 
450 and 3,000 deg. Fahrenhpbit. Setting 
dials are supplied with 150, 400 or 1,000 
divisions; setting accuracy will be 
range divided by number of divisions. 
Ranges can be changed by plug-in 
bridge arms if so desired. Primary 
elements may be any of maker’s “Fuse- 
Din” resistance-thermometer bulbs 
(particularly good results said to be 
obtained with low-lag types). New “Re- 
sistwin” is a combination of a “Speed 
Bridge” and a “Resireg,” but operating 
from a single bulb; it permits accurate 
temperature measurement at any time 
without disturbing control functions. 
“Resiregs” are operated from any 115- 
volt 60-cycle line. Models in steel cases 
with steel or Bakelite veneer panels 
or on relay rack panels are available. 
Weiller Instruments Corp., 95 Broad 
St., New York 4, N.Y. 

Mention No. 102 when filling out card. 
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X-ray Analysis Spectrometer 

New “Norelco 90-degree Geiger- 
counter X-ray Spectrometer” is said 
to provide at minimum cost a powerful 
analysis tool for use in research and 
educational fields as well as for pro- 
duction control. It employs a long-life 
air-cooled x-ray tube and a goniometer 


’ 


having a radius of 130 millimeters. 
Angular range is minus 10 deg. to plus 
90 deg. (two theta). Angles can be 
read directly from a dial or from a 
strip chart (degree pen optional). 
Angle can be varied quickly by a man- 
ual drive or by employing incorporated 
motor drive. Geiger-counter position is 
continuously readable to 0.01 deg. (two 
theta) over full range. High-output 
x-ray generator provides fixed opera- 
tion at 35 KvP. at 6 ma. and operates 
on 200-240 volts.—Research & Control 
Instruments Div., North American 
Philips Co., Inc., 750 S. Fulton Ave., 
Mount Vernon, N.Y. 
Mention No. 103 when filling out card. 


Analog-to-digital Converter 


New “Type 33-102 SADIC” directly 
converts measurements from standard 
pressure pickups, thermocouples, strain 


gages, etc., to numerical values. These 
are immediately and automatically 
typed or printed out on tapes, or they 
can be punched into standard cards 
for automatic processing. Numerical 
measurements indicated by system’s 
lighted panels and printed on its read- 
out equipment are accurate to within 
1 part in 1000. System’s speed allows 
measurements to be sampled as often 
as once every second. Although each 
“SADIC” is used for only one phe- 
nomenon, systems of any number of 
channels may be assembled and ex- 
panded at any time. Illustrated sys- 
tem simultaneously converts four ana- 
log measurements to numerical form 
and a special unit also plots any two 
selected values against each other as 
a curve on a chart.—Consolidated En- 
gineering Corp., Pasadena 8, Calif. 


Mention No. 104 when filling out card. 


Temperature Recording and Control System 


New “Autronic Temperature Con- 
trolling and Recording Package” com- 
prises temperature primary element 
transmitter, contreller, recorder, man- 
ual contrél, power relay, and one or 
more constant-voltage transformers de- 
pending on needs of individual install- 
ation. Among claimed advantages are 
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instanianeous and accurate response, 
unrestricted location of units compris- 
ing system, adaptability to many dif- 
ferent processes, interchangeability of 
components without recalibration and 
low initial cost.—The Swartwout Co., 
18511 Euclid Ave., Cleveland, Ohio. 
Mention No. 105 when filling out card. 
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UNIT (CORPORATES MANUAL 
ADJ PI BANO, CONTROL 
RESET & RATE) 
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Infrared Gas Analyzer 


New infrared plant analyzer, for | : yamine ene ecto ; 
continuous measurement of one gas . 
compound in a plant stream mixture, | 
utilizes negative-filtering method for 





high selectivity. Although all com- 
pounds in continuously-flowing gas 
stream absorb some of transmitted ra- 
diation, absorption of background gases 
either cancels out automatically or is 
blanketed by a filter cell. Typical appli- 
cation: CO. in nitrogen over extremely 
narrow range of 0 to 0.08 percent CO.. 
Results: 7-day stability of 0.001 per- 
cent CO.; sensitivity of 0.0004 percent 
CO.; readability within 0.001 percent 
CO.. Analyzer also offers flexibility of 
a range-changing dial. Equipment com- 
prises an L&N Infrared Analyzer, a 
“Speedomax” recorder, and an auto- 
matic gas standardizer (if desired); 
can be supplied calibrated or uncali- 
brated, for single or multiple-point re- 
cording, for electric or pneumatic con- 
trol, with explosion-resistant or stand- 
ard housings.—Leeds & Northrup Co., 


4934 Stenton Ave., Philade Iphia 44, Pa. L | Nj t A R M 0 T | 0 N 


Mention No. 106 when filling out card. 


Furnace Atmosphere a 0 T E N T } 0 M f T f R S 


Controller 

New “Carbotrol” automatically con- 
trols carbon potential of furnace at- 
mosphere produced by maker’s “Hyen” precision wires 
or by similar endothermic type genera- . . 
tor. It enables heat-treater to set his wound potentiometers accurately 
atmosphere generator in equilibrium 
with steel of any carbon content. It = , ; ; 
also eliminates uncertainties of oper- Into an electrical signal. Resolution 


translate mechanical position 


of .OO1 inch attainable in all standard 
ranges from | to 6 inches. 
Technical publication describing 
standard models and special applications 
available upon request. 
designs and manufactures 
other potentiometer instruments which 
measure such physical variables as gage 
pressure, differential pressure, altitude 


and acceleration. 


ovens LABORATORIES 


6135 MAGNOLIA AVENUE + RIVERSIDE, CALIFORNIA 
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MAIN LINE 
PUMP 
DISCHARGE 
HIGH PRESS. 


»-- when something goes wrong 


Beyond doubt, the more intricate our processes become . . . the more complex instru- 

mentation grows ... the more we must engineer for the time when something goes 
wrong. The complete push-button, unattended, continuous processing plant is still in 

the future. 
Today, while we are still using inferential methods of measuring most variables . . . 

while there are variations in feed composition . . . while there is the possibility of 
sticking valves, or ever-present corrosion . . . something will go wrong. 

The products of these three associated corporations, PANELLIT, PANALARM, and 
PANASCAN, serve regular operating functions in modern control systems. Quality 

and efficiency considerations make even minor disturbances significant to the process 
operator. 

The true value of this equipment is in achieving a clear, natural co-ordination between 


the operator and the giant processes he controls. 








PANELLIT 


...¢o0-ordinated control panels 


READY FOR TROUBLE 


PANELLIT engineers and builds co-ordinated control 
panels. In fact, PANELLIT is the largest builder of 
process control panels today. 
Many normal operating mishaps can be eliminated 
by ingenious electric and pneumatic inter-locks sug- 
gested by PANELLIT engineers. In addition, 
PANELLIT behind-the-panel engineering incorporating 
clear, traceable piping and individual equipment 
enclosures assures maximum serviceability of 
your control system. 
PANELGRAPHS depicting the process steps and 
flows are of greatest value when trouble occurs. 
At such times, a single operator accomplishes more 
than several... and the graphic control panel gives 
him the overall conception necessary to take 
positive corrective action. 





» +. sequence or selective process scanning systems d 
, 
i 


LOOKING FOR TROUBLE 
PANASCAN builds multiple-point scanning systems capable of surveying 
virtually limitless numbers of thermocouples . . . or transducers of any process variable. 
it can signal variations from normal, transfer such. points to recorders 
or controllers, or perform an almost endless variety of functions 
in its constant search for trouble in complex processes. 
PANASCAN also builds dialing systems in which any of the 


thousands of points may be selected by . 
simply dialing a number. R M 


-.. process annunciator systems 


SIGNAL OF TROUBLE 


PANALARM ANNUNCIATOR SYSTEMS are the 

guardian of process conditions. When conditions 
go “off-nuvmal"”, the PANALARM System gives 

both a visual and audible signal, directing the 
operator immediately, and without need of interpre- 

tation, to the factor that needs attention. Acknow!l- 
edgment by the operator silences the audible signal, 

but the visual remains until the ‘‘off-normal” 
condition has been corrected. 

PANALARM Systems are packaged units especially 
designed for modern processing requirements. 

Send for PANALARM catalog. 


General Offices: PANELLIT, INC., 6312 North Broadway, Chicago 40, illinois 











NEW INSTRUMENTS 


ating an endothermic generator on a 
raw gas supply which varies in analy- 
sis throughout the day. Thus, it auto- 
matically controls carburizing and car- 
bonitriding processes to produce carbon 






















in case to desired specification. Lind- 4 
berg Engineering C'o., 2450 W. Hubbard 
st.,. Chicago 12, Ill ) 






Mention No. 107 when filling out card. 








Frequency-to-voltage 
Converter 




















New “Northam Frequency Comput 
er” was originally developed for a 
Navy system used for continuous meas- 
urement of flow-rate of difficult fluids, 
where primary element generates elec 
trical pulses with propor- 














a freque ncy 








efficiently converted into tional to flow rate. It is operable with 
onai to flow ate. s operable Vv 

ball bearings on inclined pulses as low as 1 millivolt in ampli 

races. The inclined ball races are made to compensate tude. Ranges of 5-100 cycles per second 

as the Solenoid air gap and higher with an accuracy of 0.5 

thereby substantially | percent of full-scale are available. An 

closes, ; The sonctunt a i internal frequency reference is inco) 

throughout the stroke. rotary snap-action ei te gravide over-all cystem 

power of the Ledex can be efficiently harnessed with a standardization. In addition to flow 

of linkages, through the use of one or more meter application, “Computer” may be 

standard features available on all models. used as a tachometer with a photoelec ‘ 







tric or magnetic pick off; as a frequen 
cy deviation meter; et Output is a 




















here's why LEDEX f Seated direct voltage suitable for use with 
1 indicating, controlling, and recording 

ROTARY SOLENOIDS 0 | instruments. Vorth American Tnstra \ 
ments, Ine., 8445 Cahuenga Plevd., Los 


~~ Angeles IR Calif 


Fd Mention No. 108 when filling out card. 


a 
& 7 é Multi-probe Viscosimeter 
As can be seen from the exploded view, Ledex Rotary | _ New Nig ord Multi-Probe Ultra 


Viscoson permits continuous 

Solenoids ore simply constructed with few moving parts. automatic Viscosity measurement to 650 

All parts are manufactured to exacting tolerances and cre deg. F. and 1,000 psi. pressure at up 

carefully inspected and assembled. to 16 probe stations. Fountain-pen size 
The — wire coi!, the heart of the Solenoid, was 


develop 






























2% 4% 


Engineering data is available upon request. 
Write for descriptive literature today! 



























123 WEBSTER STREET, DAYTON 2, OHIO 





probes 


hermetically-sealed ultrasonic 
installed 


have no moving parts, are 
permanently in reactors, kettles or pipe 
lines. One “Ultra-Viscoson” computer 
and multiplex unit, located up to one 
mile from probes, indicates viscosity 
measured by any desired probe, or auto- 
matically viscosities singly 01 
in sequence on standard multipoint in- 
dustrial recorders.—The U'Itra-Visco- 
son Corp., 1240 Main St., Hartford 3, 
Conn. 
Mention No. 109 when filling out card. 


records 


Diaphragm-type Draft Gage 


New “Vertiscale” draft gage fea- 
tures: 3-way atmospheric vent; easy 
“one man” zero check; large identifica- 
tion label space; magnetic access door; 
fluorescent lighting for easy reading; 
removable units; no parallax; dust 





and scales. From 


tight case; 
un "f be mounted 


one to twel 
side-by-side in on 
mounting: semi-flush; ecessed = fon 
above eye-level; eye-level; and pro- 
jected or lug mounting. New gages can 
be obtained with spring-loaded metallic 
bellows for indicat'ng temperature lev- 
el, flow, etc. pneumatically transmitted 
by other instruments. Ranges from 0.2 
to 120 in. of water, draft, and differen 
tial—The Hays Corp., Michigan City, 
Indiana. 
Mention No 


case. Four types of 


110 when filling out card. 


> rane i ’ 
Pressure Transmitter 


New Pressure Pneumatic 
ter combines a pressure gage 
est quality (“AA”) with a 
pneumatic transmitter. Output 
sure 3 to 15 psig. (or 5-25 psig. if 
specified) regardless of range of pres- 
sure being measured. Either 6-in. 0} 
8l4-in. gage available, with Bourdon 
springs in a wide variety of materials. 
Ranges from vacuum to 10,000. psig 
are regularly available. Distances up 
to 1,000 feet are practical. Transmit- 


Transmit 
of high- 
reliable 

pres 


takes no more panel 
space than gage itself; is suitable for 
panel, pedestal or wall mounting. 
Penn Industrial Instrument Co) p., 4110 
Haverford Ave., Philadelphia 4, Pa. 
Mention No. 111 when filling out card. 


ting instrument 


Displacement Pickup 


New “Series 222” displacement pick- 
up (illustration full-size) has volume 
of less than 0.7 cubic inch and weight 
of less than 0.05 pound. Available for 


strokes of 0.1 to 0.4 inch and with plain, 
threaded, or spring-return shafts. Ter- 
minals are on flange, back of case, o1 
both. Withstands 50g in direction of 
shaft axis and 30g in any other direc- 
tion. Colvin Laboratories, 12. Court 
St., Morristown, N. J. 


Mention No. 112 when filling out card. 


Displacement Pickup 


New “Model 108” linear-motion vari- 
abl (“potentiometer”), for 
airborne and industrial electronic sys- 
tems, is said to embody utmost in sensi- 


resistor 


289 


tivity and accuracy. Linearity, tested 
by continuous calibration method, is 
0.5 percent or better. Resolution of 
0.001 in. is attainable with standard 
shaft travels of 1.31 (model illus- 
trated), 2.25, 4 and 6 in. Intermediate 
travels also available. Unit will with- 
stand sustained acceleration of 100 G 
and vibration of more than 1,000 eps. 

Bourns Laboratories, 6185 Magnolia 
Ave ee R verside Calif. 

Mention No. 113 when filling out card. 


Miniature Thermostat 


New ‘Model 13” miniature thermo- 
stat measures 1 in. long x 5/16 in. 
wide x % in. high; totally enclosed 
and mechanically rugged. New tri-ele 
ment strain-relief construction permits 
use under extreme temperatures with 
out straining bimetal (principal cause 
of calibration changes). Precision cal- 
ibration is afforded by fine-thread self- 


screw. Units a mounted to 


Or B got 


Actual * -ixiltaioaaaae j Size 


locking 


265 


, Qyqadde 
rueRmocouete j/ / 
CONNECTOR =~ 


( Standard Swagelok Tube 
Fittings in fractional sizes are now 
available for holding thermocouples. 
Thermocouples or dip tubes are 
easily handled with these new 
Swagelok Connectors. They can be 
furnished in a wide variety of sizes 
from 1/8” up in brass, aluminum, 
steel, stainless steel and Monel. 
Latest catalog showing complete line 
of Swagelok Fittings will be sent on 


your request to Dept. 14. 


CRAWFORD FITTING CO. 


884 E. 140th Street, Cleveland 10, Ohio 





SWAGELOK FITTINGS AVAILABLE IN: BRASS, 
ALUMINUM, STEEL, STAINLESS STEEL, MONEL 


Vo 
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COME TO YOU COMPLETELY ASSEMBLED, 
FINGER TIGHT 
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) C. MILLIAMMETER 






HICKOK standard of quality and de- 
pendable accuracy is now available in a 
Ruggedized Meter. Made in all D. C 
ranges and built to military specifications 

The highly efficient SHOCK MOUNT 
DESIGN permits pointer and scale divi- 
sions to be easily read when meter is 
under vibration. The SHOCK PROOF 
MOVEMENT is a precise though rugged 
design of an internal pivot type con- 
struction. SHOCK MOUNTED in a special 
low temperature rubber compound and 
bonded to the case, meter movement is 
rigidly held and does not flop around 
under shock. HERMETICALLY sealed case, 
but special rubber gasket and case de- 
sign permit opening and resealing 

ACCURACY: 1!'2% on D.C. and 1°% on 
special requirements. Meters available in 


a", ove 


WRITE FOR CATALOG NO. 26 


Kindly List Requirements. 


, and 4'2" sizes 


Opportunity... 


Hickok with over 42 years of uninter- 
rupted quality production offers both 
security and unlimited opportunity to 
quolified instrument engineers with 
design experience. We invite your 
ingviry. 





THE HICKOK ELECTRICAL INSTRUMENT CO. 


10519 Dupont Avenyve * Cleveland 8, Ohio 
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NEW 


heated surfaces through two 0.067 in. 
diameter holes at 17/32 centers; are 
available with temperature ranges up 
to 400 F., with normaliy-open or norm- 
ally-closed contacts, for applications up 
to 140 watts, 115-230 volts, a.c 
George Ulanet Co., 413 Market St., 
Newark 5, Pe P 


Mention No, 114 when filling out card. 





Transparent Plastic Pipe 
New “Mills III” transparent plastic 


pipe and fittings of ceilulose acetat 
butyrate in sizes from 0.5 in. through 
1 in., for laboratory and pilot plant 


use, offers advantages for handling 











oils, gases, water, slurries and variou 
chemicals because it permits observa 
tion of processes, and has extremely 
high resistance to chemical attack. Se« 
tions are quickly joined by a solvent 
cement that produces a leak-proof ho 
mogeneous bond. No threading or spe 
cial tools even when connecting to 
standard steel pipe and fittings. Al 
though semi-rigid, “Mills III” is flex 
ible enough to permit broad radius 
bends and considerable misalignment. 
Sizes up to 2 in. have a working pres 
sure of 100 psi. at 100 F.—Elmer EF 
Mills Corp., 2930 N. Ashland Ave., 
Chicago 13, Til. 


Mention No. 115 when filling out card. 
Portable X-ray Unit 


New “Andrex,” improved model « 
“Fedrex” portable x-ray unit for in 
dustrial radiography, is said to repre 
sent a radical departure from tradition- 
al design, in that x-ray tube and othe 
high-tension 1 





parts are combined in 


one all-welded steel tank that can be 
carried by one man into working spaces 































ri 


formerly inaccessible. Remarkably high 
efficiency in operation is claimed: in 
erection work 2 to 3 times more radio- 
graphs per working day “than any 
other equipment.” Units are available 
now in capacities of 120 and 175 kVp, 
soon in various special models, Holg r 
Andreasen, Inc., 703 Market St., Sar 
Francisco, Calif. 


Mention No. 116 when filling out card. 


Battery Power-pack for 

Air Velocity Indicator 
New “Battery Operated Power 
Pack,” for use with maker’s “Air- 
Meter,” provides users with an air 
velocity measuring instrument suitable 














for all portable applications. It includes 
a six-volt ‘“‘Hotshot” battery and a con- 
verter which provides 110-volt a-c. out- 
put. It is protected by a hardwood 
carrying case which provides space for 
instrument, which has a range from 
0 to 6000 feet per minute and a loga- 
rithmic-type scale.—Hastings Instru- 
ment Co., Ine., Hampton, Va. 


Mention No. 117 when filling out card. 


Preset Decimal Counter 


New “Model 730 Preset Decimal 
Counting Unit” is a direct-reading 
electronic counter capable of produc- 
ing output information at any selected 
count. It will operate at speeds up to 
10,000 counts per second and resolve 
pulse pairs separated by 5 microsec- 
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Ka Designed for YOU to SAVE for you! 


@ Whatever your requirements for stainless steel 
bellows assemblies may be, you can be assured of 
getting exactly what you need from Fulton Sylphon 
or Bridgeport Thermostat. 


We design and engineer assemblies to do 
specific jobs. For example—for use where there’s 
a design problem involving control of temper- 
ature or pressure ... opening and closing of 
valves, dampers, etc. . absorbing expansion 
... providing packless construction . . . for more 
uses throughout indusiry. 


And add these advantages that help make savings 
for you: Half-a-century of experience in this special- 
ized field ... skilled personnel ... complete produc- 
tion facilities ... ability to produce in any volume. 
All combine to relieve you of production prob- 
lems and worries, help save you time and money. 


Consult us on your present bellows assemblies 
requirements—or on any project where an assembly 
must be designed for your specific needs. Stainless 
steel or other metals—wide size range. For in- 
formation, write for idea-filled Catalog AE -1200. 


TEMPERATURE CONTROLS 


FULTON 
SYLPHON 


DIVISION 
Knoxville 4, Tenn. 


Robertshaw: 


BE 
‘LOWS Assematies « 


ye 
BRIDGEPORT 
THERMOSTAT 


DIVISION 
Bridgeport 1, Conn, 


on 


Comreors COmpame 
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Simplifies Your 
Instrumentation 
with this NEW 
Expandable 
Consolette Recorder 


aaa aenwaa esuneaneaeanen eoaaneaw’ 


. 





Add units, as you need them, to make 
a 4, 6 or 8 Channel System. 


The Consolette gives you rack 
mounted dimensions with option of 
Direct Coupled, Condenser Coupled 
or Carrier Amplifiers; a wide variety 


of chart speeds and galvanometer 
types; full writing desk for review 
of intelligence; and an efficient, 


modern and beautifully designed 
instrument, 


207 MAIN STREET 


COMPANY 


WORCESTER, MASS. 


THE 


THE EDIN COMPANY 


207 Main St., Dept. D, Worcester 8, Mass. 


Gentiemen: 

Send complete 
new Edin Consolette 
ments Companion 


information on 
Recording 
Amplifiers 


Instru 
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No occcosoen Street... 
City. . State 


Position 
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NEW INSTRUMENTS 


onds. Each counter is a plug-in unit: 
units are completely interchangeable. 
Each unit counts from 0 to preset num- 
ber and produces an output pulse. 
Preset units may be connected in cas 
cade indefinitely to give any range of 
preset counts.—Derkeley Scientific Div. 
Beckman Instrume nts, Inc., 2200 
Wright Ave., Richmond, Calif. 


Mention No. 118 when filling out card. 





Photoelectric Counter 


New “Counter Set PIC” consists of 
a photoelectric control, light source, 
and electric counter. One or more elec- 





Stainless-steel Liquid Meter 

New “2 BC Rotocycle” stainless steel 
industrial liquid meter has been de- 
veloped to handle corrosive liquids com- 



























tric counters (containing counter face 
and reset knob) may be placed at any 
convenient location and wired to con- 
trol. Set is completely packaged, and 
can be installed quickly with no perma 
nent wiring required. Maximum speed 
is 600 counts per minute.—Photoswitch 
Ine., 77 Broadu ay, Cambridge 42, Mass. 


Mention No. 119 when filling out card. 


Semi-micro Centrifuge 


New “Semi-Micro” centrifuge has 
aluminum head dynamically balanced 
at 1725 rpm. for noiseless vibrationless 











operation. Head holds six 13x100 mm. 
centrifuge tubes, held at a fixed anglk 
of 55 deg. from axis of rotation. Force 


developed is about 400 G, “Triple-head 
er” feature: «ll heads on maker's Safe 
ty Centrifuges being complete!v inte? 
changeable, adding a Clinical Head 
converts new Semi-Micro centrifuge to 
macro work; micro head converts same 
centrifuge to micro work. Laboratories 
now using Clinical or Micro centrifuges 
can convert to semi-micro work by add- 
ing new Semi-Micro head. Heads are 
available separately from stock,—Fish- 
er Scientific Co., 717 Forbes St., Pitts- 
burgh 19, Pa, 


Mention No, 120 when filling out card 








fields. 


mon to industrial processing 
Utilizing maker’s “Rotocycle Princi- 
ple,” new rotary displacement meter 


features a maximum capacity of 100 
gallons per minute at a working pres- 


sure of 125 psi. Available features: 
(1) Remote registration by electrical 
impulses to a central control room; 
(2) Quantity control register with 
built-in electric switch actuated afte) 


a predetermined volume of liquid has 
passed through meter; (3) Swivel 
adapters, angle adapters and registe1 
extensions. Meter weighs 120 lbs. with- 
out registering accessories.—Rockwell 
Mfg. Co., 400 N. Lea Avenue, 
Pittsburgh &, Pa. 


Mention No. 121 when filling out card. 


ngton 


. x6 > 
Low-eapacity Filter Pumps 
New low-capacity filter pump units 

for filtering acid and alkaline solutions 

from 1 to 100 gallons per hour are rec- 


ommended for either continuous or pe- 
riodic filtration, Less than two minutes 
are required to set up units, Pictured 
is “Model LSI-10,” equipped with type 
316 stainless steel pump and a high- 
temperature Lucite filter. It comes com- 
plete with motor, pump and _ filter 
mounted on laminated Bakelite panel. 
Heavy-duty totally-enclosed motor js 
intended for continuous duty under 
severe operating conditions, and where 
there is danger of dust, fumes and 
spilled solutions,—Dep’t 1, Sethco, 70-78 
Willoughby Street, Brooklyn l, N. £ 


Mention No, 122 when filling out card, 















































































Water Demineralizer 


New “M-100 Mono-Column Deminer- 
alizer” has capacity of 4500 grains, up 
to 100 gallons per hour of “super pur- 


ity” water. A flowmeter on influent 
enables user to control water intake 
for most efficient ion exchange action 
and an “Electric Purity Meter” pro- 
vides continuous indication of purity of 
effluent demineralized water. Action is 
automatic and without use of heat o1 
steam power. Operating costs average 
$.15 to $.30 per 1000 gallons fer min- 
eral-free water equivalent to triple dis- 
tilled. When purity of effluent falls be- 
low desired standard, regeneration of 
resins is accomplished in less than an 
hour. This new model features ‘visual 
window” which allows removal of unit’s 
central distribution system without 
emptying column of its resins.—Pen- 
field Mig. Co. ine. 19 High School 
Ave., Meriden, Conn. 
Mention No. 123 when filling out card. 


Water Demineralizers 


Two new units remove minerals from 
water as found in its natural state, 
supply water for industrial and scien 
tific use that is soft “and also chemi- 
cally equal to triple distillation.” Meth- 
od employs mixed bed ion exchange 
resins. Hand units consist of a flexible 








Measurements | 


rately with 
d Accu 


Precision Light 
made Quickly an 


The Welch DENSICHRON 


No. 3832A 


UNSURPASSED STABILITY 
EXCEPTIONAL LIGHT SENSITIVITY 
PATENTED MAGNETIC MODULATION 
NO ZERO ADJUSTMENT 

CONVENIENT SMALL SIZE 5 x 7!/ x 13 IN. 
LIGHT IN WEIGHT—ONLY I1!/. POUNDS 


The SPECIAL FEATURES OF THE DENSICHRON qualify it for use in many light- 
measuring operations in scientific research and industrial process control. Some of 
the laboratory applications for which the DENSICHRON is particularly well adapted 
are— 


e PHOTOMICROGRAPHY 
e MICRODENSITOMETRY 


e REFLECTOMETRY 
e COLORIMETRY 


The DENSICHRON is supplied complete with a blue-sensitive light probe (or red 
if specified), five measuring apertures, a cone with |/g inch aperture, and metal 
support for the probe unit. The current consumption is 30 watts. For operation on 115 
volts—60 cycle AC only— 


WRITE FOR 12-PAGE BOOKLET GIVING OPERATION CURVES, 
RESULTS OF LABORATORY TESTS AND OTHER VALUABLE IN- 


FORMATION. anna 


$225.00 


Reflection Unit Accessory with Voltage Regulated Transformer— 
$135.00. 


Congratulations to INSTRUMENTS Magazine 
On Their 25th ANNIVERSARY 


W. M. WELCH SCIENTIFIC COMPANY 
DIVISION OF WM WELCH MANUFACTURING COMPANY 


Fstablished 188¢ 





1515 SEDGWICK STREET. DEPT B 


CHICAGO 10, ILLINOIS. US A 
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JERGUSON 





Assures 
Positive 
Distance 
Reading 
of 
Liquid 
Levels 































“HE modern design JERGUSON 

TRUSCALE GAGE gives new 

accuracy for reading of liquid levels 
in boilers, deaerating tanks, etc. 


Here is the remote reading gage 
which incorporates all of the newest 
engineering features! The Jerguson 
Truscale has exceptional sensitivity, 
with ability to register changes as 
small as 1, of 1% of range! The 
translucent dial scale is 
clearly lighted from be- 
hind, and is easy to read, 


Available with positive 
alarm system. Lights and 
horn signal too high or too 
low water level. 










Horn 


Visshle 
Alarm 







Available with Repeaters 
which repeat accurate level 
readings at auxiliary loca- 


tions. 





Marine Operators: Sp. 
cial installation pi cedure ve 
compen f for voll and 


pitch of your ship. Repeater 





Write for Truscale Catalog 





Garces and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass, 
Representatives in Major Cities 
Phone Listed Under JERGUSON 
In Europe: Bailey Meters & Controls, Utd. 
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NEW INSTRUMENTS 


plastic bottle with a plug-in resin filter 
top: “Simply fill the bottle and squeeze 

the raw water flows through the filte: 
and is instantly ready for use.” A 
larger unit has a built-in instrument 
that indicates exact purity of wate) 
a g.ven instant.—Dep’t HB-4, 
Win Sales Co., P. O. Box 257, Forest 
Hills, N. Y. 


Mention No. 124 when filling out card. 


Dip Needles 


New “Model D-2” dip needle and 
self-orientating dip needle are non 
electronic magnetic instruments which 
define areas of high magnetic charac 








t any 







2. 






2 


eee 


¥ 


233 a 


teristics, used in prospecting for mag- 
netic ores, also for locating pipes, sunk 







en ships (metal), hidden in earth o1 
under water. “Model D-2” was especial 
ly designed for rugged use; self-orien 
tating dip needle is for fast traversing 
where disturbing factors are not sus 
pected to be too great.—-Radiace Com 


pany, Inc., 489 Fifth Ave., New York, 
N. Y 
Mention No. 125 when fill out card, 


Automatic Filling Seale 


New “Model 600G Filling Scale’ is 
designed specifically for use with res 
ins, insecticides, clay, powders and 
other light “flooding”? materials. It au 
tomatically holds, fills, checkweighs and 
releases up to 6 bags of material a min 
ute within weight tolerances of plus 
or minus 2 ounces or less of any desired 
weight from 25 to 200 Ibs. Among fea 
tures: air-operated bag-holder, dust 
tight construction, shock-proof leverage 
system which employs no wear-vulne) 



















able knife edge pivots, and combination 
gravity and rotary feeding system. At 
start of feeding operation, 95 percent 
of material to be weighed is fed into 
bag by gravity and, if dictated by na- 
ture of material, compressed air. Re- 
maining 5 percent is then slow-fed by 
a positive feed device until bag reaches 
predetermined weight. Feed gate au- 
tomatically seals tight and checkweigh- 
ig lights indicate that bag is filled. 
Then, if bag weight is within the pre- 
set tolerance, it is automatically 
dropped or, optionally, held for push 
button release by operator.—Thayer 
Seale & Engineering Corp., East Water 
St., Rockland, Mass. 
Mention No. 126 when filling out card. 


Positi rs , 
osition-vs.-Time Camera 

for Microsecond Events 

New “Model 168” 
is of “streak” type; embodies a mirror 
which rotates at 50,000 rpm. and wipes 
an image onto film at a sweep rate of 
5.466 millimeters per microsecond; is 


research camera 





designed for self-luminous 
transient explosive, 
flash-tube, and spark-discharge phe- 
nomena. Appearance of new unit is 
shown in Figure 1. The event to be 
studied is oriented before vertical slit 


study of 
events uch as 


SAPS 


Or) 
a a 


ini TEST OBJECT “~y 


visible at upper left and photographic 
record is obtained on film = (in film 
holder between operator’s hands.) A 
mechanical schematic view is shown 
in Fig. 2.—Beckman & Whitley, Inc., 
San Carlos, Calif. 

Mention No. 127 when filling out card. 
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swirtas ooetorts | STABLE... RELIABLE... COMPACT 


New “Keysort File of Mass Spectra 
simplifies identification of compounds 
by means of mass spectra. Cards are 
easy to use; mechanize process of com 
paring recorded spectra with known} 
mass spectral data. Form used in 
printed puncheards is substantially 
that adopted by API in its Mass Spec- 
tral Data Catalog, with sensitivity on 




















retditititeetittiet ds 4) ‘ ¥ 
each card adjusted to a standard level | we F Lp nounHcng 


for ease in calculations. Thus, work! 4 
Bondev J 


. 
c£ 


already accomplished by others in the 
field need not be duplicated, and data (: 

on 550 distinct compounds is readily the new e 
available. Each card provides fow 

fields of selection by needle-sorting | peste seteneen eeu 

method: (1) molecular weight; (2) 4 
compound’s boiling point; (3) presence 
of various elements; and (4) ion mass, 
with between 38 and 8 peaks punched 
per spectrum. In addition, each card 
bears complete mass spectrum of its 
compound, showing all peaks whose 
relative intensities (largest peak 
100) are 0.46 or greater; also, instru- 
ment on which spectrum was deter- 
mined, date, place, source of sample, | 
molecular and semi-structural formu 
lae, and pertinent instrument settings 
and test conditions.—Consolidated En 
gineering Corp., Pasadena 8, Calif. 








This is the most rugged and lightest weight crystal controlled tran 
market and is unusually stable under extremes of temperature 
and acceleration. The transmitter produces a two watt frequen 
Mention No, 128 when filling out card. | within the telemetering band of 215 to 235 m 
_— | 
Air Temperature and | 
| 


Humidity Controller SPECIFICATIONS 


New “Liquid Contact Method” is rd 
improved apparatus for drying o1 
acuhadae = atmospheri¢ air. iis is | OUTPUT (RF.): TYPICAL OPERATION: 
treated to fix relative humidity and} load “A"’ Voltage : 
temperature independently, as separate | Impedance rye 90 A" Current 
functions. A new type of spray chambe1 Carrier Frequency....,...2 to 253.9 B+ Voltage 
either adds moisture or removes it by | Power Output essen ef WOM : B+ Current 


absorption or by condensation. Final | Power Output 
Distortion 


INSTALLATION 


Size 


Weight 
Connectors: Power and 
Modulation R.F. Output 





Write for ‘Pacific Division Bendix 


complete information. 


“Bendix Aviation Corporation 


MOATM MOLLY WOOD, CALIF 


EAST COAST OFFICE: 475 FIFTH AVE., NEW YORK ‘17, NUY 
EXPORT DIVISION. BENDIX INTERNATIONAL, 72 FIFTH AVE., NEW YORK 11, NLD 
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Users say they’re 


TOPS FOR SPOT 
pH, CHLORINE 
TESTS 


Taylor Model T-O Com 

porator for pH. Slides available for 

pl as low as 0.2 or as high as 13.6. Phos- 
phate slides work on same base. Chiorine 
comparators also available 


TAYLOR 
COMPARATORS 


with 
GUARANTEED COLOR 








—_ 





STANDARDS 


‘taylor Comparators use 
colorimetric 
but without the need 


the familiar 
comparison 
for handling fragile single standards 
Each complete set of Taylor Liquid 
Color Standards in sturdy plastic slide, 
many slides usable on one base 





many determinations can 
be made in a matter of seconds, others 
take no longer than two minutes 


you can carry the light- 
weight set to the testing spot, no 
necessity for carrying solution samples 
back to the lab 


because all Taylor Liquid 
Color Standards are unconditionally 
guaranteed against fading, thus there 
is no chance of mechanical inaccuracy 


See your lab supply dealer 
for Taylor sets or write direct 
for free copy of this informa- 
tive handbook, "Modern pH 
and Chlorine Control". De- 
scribes theory of pH and 
chlorine control,” illustrates 
full Taylor line. 


method of 





W. A. TAYLOR “> 


416 RODGERS FORGE RD. * BALTIMORE, MD 
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temperature is fixed as a separate func- 
tion, either within the 
external to it. System is said to give 
trustworthy control of room conditions 
by means of thermostats, without use 
of moisture-sensitive instruments. Dew 
point of treated air is fixed accurately 
and final conditions are held automat- 
ically constant or varied by either add- 
ing or removing moisture in response 
to changing instrument setting.—Nia- 
gara Blower Co., 405 Lexington Ave., 


Ne uw York ‘7. N . } . 


Mention No. 129 when filling out card. 


Sight-gage Illuminator 


New Mercury Vapor Illuminator per- 
mits instant and accurate gage read- 
ings of boiler water level over long 
distances, through dust particles in ait 


or deposits on gage glass, or in poorly 
lighted areas: water column_ shows 
blue-green, topped with an_ intensely 
brilliant emerald green spot at water 
level. Illuminator clips to gage cover 
with two sets of brackets; is furnished 
in weatherproof construction suitable 
for outdoor use; is made in sizes to fit 
standard gage sizes; is also available 
with a 100-w. incandescent bulb for 
use on low-pressure steam service 
gages. Jerguson Gag & Valve Co., 
RO Fe llsway, Somervilli 15, Mass. 
Mention No. 130 when filling out card. 
Flame-failure Safeguard 
New “Type 48PT1 Firetron Scan- 
ner provides flame failure protection 


for gas, oil, pulverized coal or combina- 
tion fuel burner installations. It is used 


on 


comma((Re .. ¢) 





apparatus or 


in conjunction with “Type 26SJ5 Con- 
trol” for protection of manually-ignited 
burners and with programming “Type 
26RJ8 Control” for protection of auto- 
matically-fired installations. Scanner 
utiliz new “F uretron’” photoconduc- 
tive cell highly responsive to infrared. 
With its associated electronic circwits 
it distinguishes between infrared of a 
flame and that of other sources of in- 
frared. Photocell is hardly bigger than 
a pencil eraser. Single scanner views 
both pilot and main flames; is said to 
replace both flame rod and _ photocell 
flame detectors.—Combustion Control 
Corp., 720 Be acon St., Boston 15, Mass. 


Mention No. 131 when filling out card. 


Explosive Gas Alarm 


New ‘Model E Combustible Gas 
Alarm” consists of weather-resistant 
detector (right) and control box 
mounted at a remote location; operates 
from 115-volt a-c. supply. At 0.2 of 
lower explosive level, a red indicator 


3 ee 


light flashes on control box panel. As 
the hazard is removed, red light ex- 
tinguishes. Terminals are provided in 
contre] box for actuation of audible 
alarms, control of motors or valves, or 
connection of repeater signals for dis- 
tant points. Available accessories in- 
clude units to draw air samples from 
remote points, and lock-in alarms which 
continue to signal a hazard until manu- 
ally reset. Johnson Williams, Ltd., 
26138 Third St., Palo Alto, Calif. 


Mention No. 132 when filling out card. 


Plug-in Alarm System 
New “Panalarm 50” plug-in annun- 
ciator system, with complete inter- 
changeability of circuits and functions, 

















is said to be unique in that a single 
standard “Panalarm” can be used to 
signal any off-normal condition 
throughout a plant. Plug-in units are 
hermetically sealed, suitable for all 
Class 1, Division 2 locations. New sys- 
tem provides both an audible and a vis- 
ual alert signal that must be acknowl 
edged by the operator when any off- 
normal condition develops. Visual sig- 
nals are provided by either torpedo 
bull’s-eye lamps or back-lighted illu- 
minated name-plate Changes of cir- 
cuits, operat.ng sequences or forms are 
made simply by connections on an en- 
closed terminal block mounted on rear 
of cabinet. Available standard systems 
provide for 3 to 54 signals operating 
with a common horn and acknowledg- 
ment push-button.—Panalarm Prod- 
ucts, Inc., 6312 N. Broadway, Chicago 


40, Zl. 


Mention No. 133 when filling out card. 


Color Alarm 


New ‘“Hallikainen Shell Develop- 
ment Color Alarm” is a continuous-flow 
differential type colorimeter providing 
an alarm or a visual signal when a 
preset limit is exceeded. It uti- 
lizes phototubes and an amplifier which 
actuates signal device. Photograph 
shows explosion-proof “Model 1015A.” 


color 


4 4 4 


% 


310 


Instrument is also available in a stand- 
ard case for non-hazardous installa- 
tions, “Model 1016A.” Over-all dimen- 
sions 7 x 6 x 13 inches. One light indi- 
cates that sample flowing through cell 
is as light, or lighter, in color than 
sample to which instrument was ad- 
justed; other light indicates that it is 
darker. A spare set of relay contacts 
is provided in instrument so that an 
external audible signalling device (not 
included with instrument) may be used. 
Other models are available for con- 
tinuously indicating and _ recording 
Hallikainen ‘nstruments, 1341 
Berkeley, Calif. 


Mention No. 134 when filling out card. 


color. 
Seventh St., 


Photo-copier 


New legal-size ‘‘Contoura” portable 
photo-copier will copy 8% x 14” docu- 
ments and curved, tightly bound pages; 
makes copies in seconds wherever 
jtems-to-be-copied are available, and at 


‘ 














Equipment used in the monitoring of 
television transmitters employing the 
offset carrier system requires a degree 
of frequency accuracy and long term 
stability unheard of a short time ago. 
The most exacting requirements are 
imposed at the upper end of the newly 
assigned U.H.F. channel, where moni- 
tor accuracy must be held to 5 parts 
in ten million 

At this high order of accuracy, single 
checks against a stable reference 
source such as WWYV are inadequate 
because the Doppler effect in trans- 
missions reflected from the ionosphere 
causes variations amounting to 50% 
of the allowable 
over a 24 hour period. 


monitor tolerance 


Engineers at the Radio Corporation 
of America found the solution in a 
new crystal oscillator so stable that 


Edison Temperature 
Control in RCA Crystal 
Oven Maintains Oscil- 


lator Frequency to 


Accuracy of 0.00005%. 


readings can be taken over a relatively 
long period of time without recalibra- 
tion. In this way accurate average fre- 
quency values can be obtained which 
cancel out the variations caused by 
the Doppler effect 

The heart of this oscillator is the 
new RCA VC-1-F crystal unit. Mount- 
ed in the TMV-129-P oven and tem- 
perature-controlled by an Edison 
sealed-in-glass thermostat, the oscilla- 
tor Maintains the required accuracy of 
().000054« for periods in excess of the 
30 day minimum specified. 

Let us send you, free, specifications 
on Edison sealed thermostats. Ask for 
bulletin No. 1-3009 ther- 
mostats feature stability measured in 
years; within + O0.1°F and 
capacity to 115 volts 8 amperes d.c. 


Edison 


control 


or LOOO watts 





~ 


Q Edison. 


INCORPORATED 
INSTRUMENT DIVISION 
Lakeside Avenue, West Orange, N. J. 





MANUFACTURERS OF 





Electrical Resistance Bulbs 
Temperature Indicating and Alarm Systems 
Time Delay Relays 


YOU CAN ALWAYS RELY ON EDISON 
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PALMER 


MERCURY ACTUATED 
Dial Thermometers now in three 
types to suit any requirements 


PATENTED 


Full 4'/," dial face. 
Stem can be placed 
at any angle and 
case can be rotated 
to any readable 
position 


Rigid Stem Dial Ther- 
mometer tapered bulb, 
interchangeable with 
standard industrial ther- 
mometer separable socket. 
As illustrated above 


Wall Mounted Dial 
Thermometer with 
flexible connecting oar 
mor, Case adjustable to 
easy reading position, 


Flush Mounted Dial 
Thermemeter for pan- 
el mounting with flex- 
ible connecting armor, 


All three types have a full 
4," dial face. 


for accuracy: Mercury actuated . . . Fully Come 
pensated by Invar Compensaton. Guaranteed 
Accurate 1 scale division. 

for angularity: Can be adjusted to most reade 
able position at any angie desired. 

for readability: Bold Black Numbers ...11” of 
scale Reading Dial face can always be placed 
in easiest readable position. 

for interchangeability: Always specify 
“PALMER” Separable sockets as they are inter- 
changeable for Dial or Industrial type Ther- 
mometers 


Send for Bulletin 51-129 for details on 
the New Pa!mer Dial Thermometer. 


THERMOMETERS, INC. 


Cincinnati 12, Ohio 


of Industrial Laboratory 


Norwood Ave 
Mfrs 
Recording and Dial Thermometers 
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a cost of 7c per page; saves inconveni- 
ence of sending out valuable papers or 
books. It copies under normal artificial 
room lighting without fogging paper. 
It weighs 6 lbs. and fits in a briefcase. 
Curvatures in book pages do not affect 
clarity of photo copies because pneu- 
matic cushion conforms photo paper 
to page contours.—F’. G. Ludwig Asso- 
ciates, Woodbridge, Conn. 


Mention No. 135 when Alling out card, 


Portable Ultraviolet Unit 


New “Researcher” is an all-purpose 
ultraviolet unit built into a storage 
and carrying case. UV source is a 400- 
watt high-pressure quartz mercury arc 


ase 


lamp with an envelope of clear fused 
quartz. A double-tiered filter holder 
accommodates selective filters for fluo- 
rescence investigation or other special 
requirements. Unit is supplied for 110- 
yolt 60-cycle a.c. (other voltages and 
frequencies available).—Cooper-Hewitt 
Electric Co., 720 Grand St., Hoboken, 
Nid 


Mention No. 136 when filling out card. 
Color-coded Slide Rule 
New “Versalog” engineer’s slide rule 


features new color coding for greater 
accuracy. Calculations involving trig 





Tube 


bishtibel ses 


ha A 





tals 8, 
ons6 


wiht 


ema 
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functions are performed without usual 
hazard of errors by matching color of 
trig scale with same color of correspond- 
ing C, D or CI scales. This mathematical 
compatability of new color coding ob- 
viates need of memorizing cofunctions. 
Claimed superiority of new slide rule 
is in R; and R» seale combination in 
computing kinetic energy, moment of 
inertia, ete., in which multiplication by 
square of a number is involved. Other 
refinements are new end zone designa- 
tions of log log reciprocal scales and 
more convenient arrangement and ex- 
tension of L L secales.—Dep’t V, Fred- 
erick Post Co., 3650 N. Avondale Ave 
Chicayo 18, I1l. 

Mention No. 137 when filling out card. 


Stereo Microscope 
New “Edscope Stock No. 70,001” im- 
ported binocular microscope has fixed 
3-power objective, with three pairs of 
matched eyepieces to give powers of 


15X, 80X, 45X; rack-and-pinion focus- 
ing; interpupillary adjustment; focus- 
ing eyepiece for eye compensation; is 
removable from base for mounting on 
equipment, bench, or user’s own stand. 
Working distance is 2% in., adjustable 


for extra height.—Edmund Scientific 
Corp., 174 East Gloucester Pike, Bar- 
rington, N. J. 


Mention No. 138 when filling out card. 
Dual-purpose Bath Clamp 


New bath clamp, quickly attached to 
edge of glass jars generally used in 
visibility water baths, holds thermom- 


il 


eters, pipettes or thermostats at any 
distance (to 5 in.) from bath wall. It 
holds thermometers either clamped in 
a “V” or suspended on a hook through 
thermometer ring.--Labline, Inec., 217 
North Desplaines St., Chicago 6, Ill. 


Mention No. 139 when filling out card. 

















Adjustable C Clamp 
New Alumaloy adjustable C clamp 
can be used across large baths with 
angle iron tops; to clamp a vertical rod 
to bench or table; to strengthen any 


i Al pe i 


type of support frame; to add shelves 


to any set-up frames; to hold any type | 


of flat surface, etc.; is adjustable from 


3g in. to 72 in. or more as jaw opening | 


is limited only by length of rod used 
as a spacer. Accommodates either one 
or two % in. rods; one rod spaces jaws; 
other supports apparatus.—Labline, 
Inc., 217 N. Desplaines St., Chicago 6, 


Mention No. 140 when filling out card. 


FOR THE TESTING 
DEPARTMENT 








Cold Test Chambers 


New “XV-120” series of temperature | 


test chambers produces 140 degrees 
below zero F. for small-scale produc- 
tion chilling. Various sizes are avail- 
able from 1.5 to 3 cubic feet. Controlled 


temperature range is from minus 70 | 


to minus 140 deg. F. Heat absorption 
capacity is 250 BTU’s per hour at 
minus 120 deg. F. normal operating 
temperature. Occypies seven square 
feet of floor space. Cabinet is all steel 
Lid is counterbalanced.—Sub-Zero 
Products Co., Cineinnati 29, Ohio. 


Mention No, 141 when filling out card. 


Fungus Control and Testing 
Cabinet 


New “Fungus Control and Testing 
Cabinet” is for testing apparatus in 
which growth of molds may cause a 
disastrous short while certain fungi- 
cides may themselves attack equipment 
in tropical conditions. Built of stainless 


steel, cabinet affords a working space | 





MILLION-DOLLAR DIALS 


hi Self-luminous, fluorescent, phos- 
ee @ or phorescent, or nvonluminescent— 


o etched, lithographed, or screened 
pennies! —whateve r type of dial you need, 
U. S. Radium Corporation can 
produce it... with “million- 
dollar” accuracy and finish, at mass-production cost. 

Yes, even though they cost less than you’d think, U. S. Radium 
dials look like a million dollars. That’s because, in producing millions 
of dials for instruments and timepieces, we’ve learned how to apply 
precise markings with big-volume methods that are a boon to the 
budget. We also make high-accuracy dials, in as small quantity as 
desired, for scientific requirements. 

To find out how our dial experience can benefit your instruments 


— with better dial design, or lower cost, or both—write Dept. INS-1, 
U.S. Radium Corp., 535 Pearl Street, New York 7, N. Y. 


Other Products of U. S. Radium 


RADIOACTIVE FOILS LUMINOUS RETICLES 
(alpha-ray ionization sources) and other specialties 
POWDERS: 
cathode-ray tube and television tube 


RADIUM LOCATORS: SILHOUETTE ILLUMINATION 
pendants, lenses, buttons, screws, markers of clocks, watches and instruments 


IONOTRON STATIC ELIMINATORS 


UNITED STATES RADIUM 
CORPORATION 
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its Dependable! 


TEMPERATURE 
REGULATOR 


STACON 
SERIES V 


for 
STEAM 
LIQUIDS 
GASES 





@ SIMPLE, RUGGED, LOW COST, FIELD- 
REPLACEABLE THERMOSTATIC SYSTEM 

@ TIGHT SHUT-OFF; Self aligning single 
seated construction insures tightness 

@ SUPER-POWER INSTANTANEOUS 
RESPONSE; Liquid expansion, throt- 
tling action, insures positive. con 
stant control 

@ OVERLOAD PROTECTION 

@ EXTREMELY COMPACT AND STURDY 
Write for Bulletin $T-162 Today 


— fi 
CY LLG" 


STACON CORP. 


400 Commercial Ave., Palisades Park, N.J 
AFFILIATES 
FARRIS ENGINEERING CORP 
FARRIS FLEXIBLE VALVE CORP 
FARRIS HYDROTORQUE CORP 
FARRIS HYDROSEAL CORP 


Page 66—Instruments—Vol. 26 


| this is not 
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of 2 x 2% x 6 ft. to allow testing 
large quantities of material at one 
time; includes immersion type heaters 
below removable floor baffles, indicating 
controlling thermostat, and a front- 
mounted control and instrument panel 
with pilot lights.—Bowser Technical 
Refrigeration Div., Terryville, Conn. 
Mention No. 142 when filling out card. 





Vibration Fatigue Tester 
New “Model 100 HL-A Vibration Fa- 


tigue Testing Machine is an improved 
version of “Model 100 HA.” Among 


Table support by four 
linkage arms equipped with ground 
steel pins and “Super Oilite” bushings. 
Ball tracks have been eliminated. Bear- 
ing contact has been increased fivefold. 
Table now has tapped mounting holes, 
jig drilled in a symmetric pattern, so 
that object being tested (or fixture for 
holding object) can be turned 90 de- 
grees.—All American Tool & Mfg. ¢ 
8027 Lawndale Ave., Skokie, Ill. 
Mention No. 143 when filling out card. 


improvements: 


Servo Tester 


New “101-A Servo Tester” is de- 
signed for rapid field maintenance and 
production testing of servo systems by 


314 , 


technician personnel using no addition- 
al instrumentation. Transient response 


| of loop under test is shown on a 3-inch 


cathode-ray screen and viewed through 


| a mask onto which specified response 


has been previously drawn. Operator 
adjusts servo loop to match traces; if 
loop is declared 
inoperative. “101-A” complements ear- 
lier “100-A” designed especially for 
laboratory servo evaluation. It can be 
rack mounted; can be used with d-ec. 
and carrier frequency servos; operates 
from the 117-volt 60- or 400-cycle line. 

Industrial Control Co., Wyandach, 

Oe Re 

Mention No. 144 when filling out card. 


possible, 


Hydraulic Power Package 


New “Model S-440” hydraulic power 
package for oil or water service where 
low-volume output at high pressure is 
required (as in hydrostatic testing) 
comprises air-operated pump, air muf- 
fler, air filter, air lubricator, air regu- 
lator, valves and gages all mounted on 
Masonite base. Pump is “Model 216-C,” 


furnished in six standard models with 
ratios from 35:1 to 300:1 making pos- 
sible outputs from 3,500 to 30,000 psi. 
with 100-psi. air supply.—Sprague En- 
ginee ring & Sales Corp., Gardena, Cali- 
fornia. 


Mention No. 145 whea filling out card. 


FOR INSTRUMENT SHOP 





Twist-drill Point Gage 


New “Matrix Drill Point Measuring 
Instrument” checks quickly correct 
drill point angle and its centrality. 


CHECKS 


a\O 


Two vees support straight or tapered 
shank drill. On a common _ indicator 
dial, centrality is read directly to 0.001 
inch and angle to 1 degree. Setting 
standards are supplied for standard 
drill point angles. Instrument is fur- 
nished in two sizes: 4 to %4 ineh; and 
% to 2% inch. Engis Equipment COs 
431 S. Dearborn st., Chicago 5, Jil. 


Mention No. 146 when filling out card. 


Granite Surface Plates 


New surface plates made from a 
dense, extremely hard and uniformly- 
grained black granite have a guaran- 
teed surface accuracy up to 0.00005 in. 
They will not rust or warp, regardless 
of temperature changes or shock. They 
are non-magnetic and develop no humps 
or burrs that have to be removed. Non- 
glare finish prevents reflections. Weight 

















190 lbs. per cu. ft.; standard sizes from 
12 x 18 x 4 in. to 24 x 36 x 6 in. 
Lawley Granite Surface Plate Co., 1412 
Packard Bldg., Philadelphia 2, Pa. 


Mention No. 147 when filling out card. 


Optical-flat Reconditioning 


New rehabilitation service restores 
worn and scratched optical flats to orig- 


inal transparency and accuracy. Sav- 
ings of as much as 40 percent are 
claimed. Acme Scientific Company, 
1450 W. Randolph St.. Chicago i Til. 


Mention No. 148 when filling out card. 


Gear Pitch-diameter Gage 


New “Nilco External Piteh Diameter 
Gage” checks pitch diameters of gears, 
splines, etc., features (1) maker’s “ro- 


248 


table-cam principle” which eliminates 
lost motion between gaging anvil and 
indicator; (2) floating rolls which sim- 
ulate standard over-roll measurement; 
(3) interchangeable anvils which can 
be removed to check for wear or for re- 
placement by larger or smaller rolls; 
(4) retracting lever which allows gage 
to clear O.D. of gear or spline; (5) 
dial indicator reading to 0.0001 inch. 

Nilsson Gage Co., Inc., Poughkeepsie, 
1 a ae 

Mention No. 149 when filling out card. 


ELECTRICAL 
INSTRUMENTS 





15-500-ke. Wave Analyzer 


New “Model 121” wave analyzer 
facilitates analysis of frequencies and 
amplitudes of signal components in a 
complex wave-form. Novel two-attenu- 
ator design permits a wide range of 
measuring amplitudes without intro- 
duction of instrument distortion. Signal 
components are read directly on a 4- 
in. indicating instrument calibrated in 
decibels. Voltage calibration is accom- 
plished with an internal] 100-ke. injec- 
tion oscillator, and a listening jack is 
provided for monitoring signal being 
measured. Input level range from plus 
42 dbm to minus 70 dbm at a 600-ohm 
impedance level. Input impedance is 
10,000 ohms in pass band. Measuring 


MEASURE AIR VELOCITY 
DIRECTLY AND ACCURATELY 


WITH A 


HADIINGS AIR-MEItH 


The most sensitive of all air meters for 
research, industrial and agricultural appli- 
cations. Reads directly in feet-per-minute 
on a logarithmic-type scale expanded at 
lower velocities. Highly sensitive — will 
indicate the velocity of smoke rising from 
a. cigarette. Response time less than one 
second. Accurate to within + 2° regard- 
less of ambient temperature or static 
pressure. 

Uses the exclusive Hastings noble 
metal thermopile in an extremely stable 
circuit. Instantaneous range switching 
without recalibration. Probes available for 
directional or non-directional reading 
Easily adapted for remote recording since 
Hastings Model H Air Meter. the calibration is independent of lead 
Compact unit for field and labora- length. Available in several models to 


tory use. Velocity Ranges: 10-750 : 
fpm; 750-5500 fpm. meet your specific requirements 





Hastings Model G 
Air-Meter. Small 
hand type instru- 
ment. Velocity 
range: 0-6000 fpm; 
Weight: 26 ounces. 


Hastings Model B Air Meter for 
measurements of greatest precision. 
Velocity ranges: 0-400 fpm; 400 to 
6,000 fpm. Meter type continuous 
calibration check. Knife edge, paral- 
lax free indicator. 


Write for descriptive literature and prices on 


Hastings Air Meter, Manometer and Flow- 
meters, and Vacuum Gauges. 


TINGS INSTRUMENT COMPANY, Nt 
Ol) 


HAMPTON, 33 VIRGINIA 


DESIGNERS AND BUILDERS OF RAYDIST AND SPECIAL 


ELECTRONIC, ELECTRICAL, AND MECHANICAL INSTRUMENTS 
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Specialists in the measure- 
ment of small currents 
and electrostatic voltages. 


An electrometer tube is a special 
purpose vacuum tube designed to 
present a minimum load to the signal 
voltage or current applied to the in- 
put. It has extremely small grid 
currents, high inter-electrode resist 
ance and stable D.C. characteristics, 
Originally developed for laboratory 
use, the electrometer tube has come 
of age with the deveiopment of atomic 
energy. It now finds many new appli 
cations in other fields, e.g., electro- 
static voltmeters, computors, pho- 
tometers, p.h. meters, etc. 


5886 
Electrometer Pentode--For use with 
high gain amplifiers having feedback 
to degenerate the input signal. When 
triode connected, it is interchange 
able with the 5803 for many appli- 
cations. Ic = 2 x 10° 


6800 
Electrometer Tetrode—The ultimate 
in low grid currents. G» is the control 
element. G; is an accelerator grid 
which may also serve as the plate in 
the inverted triode connection. 
Ic 3x 10" 

§803 
Electrometer Triode— For single tube 
circuits it is a compromise to produce 
higher transconductance at the ex 
pense of slightly higher grid currents 
It is also used as an inverted trianode. 


kc 5x 10 

6799 
Electrometer Diode —Used as a clip- 
per wherever high tnsulation ts tm- 
portant. As an electrometer, it re 
quires a high gain feedback amplifier 
circuit. R = 10'* Ohms, 

VX-10 
Electrometer Switch—-For switching 
in high impedance circuits or remote 
locations. R = 10" Ohms, 

HI-MEG 

Resistors— ‘Calibrated Insulators” 
for electrometer input circuits, 
R = HO to 10° Ohms. 


BETTER COMPON 
MAKE 
BETTER INSTRUMEALD 


COMPONENTS Di 
Vicloreen Instrument 
3800 PERKINS + CLEV ; 

Vol. 26 
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accuracy is + 2 db and spurious com- 
ponents are at least 50 db below sig- 
nal fundamental.—Sierra Electronics 
Corp., 859 Brittan Ave., San Carlos, 
Calif. 


Mention No. 150 when filling out card. 


D-c. Indicating Instruments 


New “Greibach Meters” are deflec- 
tion-type electrical instruments said to 
have extraordinary sensitivity, extreme 
accuracy and practical ruggedness, 


along with marked stability. Feature is 
a new type of movement developed by 
Dr. Emil Greibach: a removable and 
replaceable cartridge (Fig. 1) which 
refinement of classic d’Arsonval 
Movable coil AA carrying 


is a 
principle. 


mirror CC, is suspended on twin wires 
BE kept under tension by springs in 
adjustable end pieces DD. Hence no 
frictional from pivot-and-jewel 
bearings. Laboratory model, with full- 
scale sensitivity of 1 microampere and 
a coil resistance of under 4,500 ohms, 
is said to be superior in sensitivity, ac- 
curacy and ruggedness to a convention- 
al 5-ua. and 5,000-ohm coil instrument. 
Momentary overload factor is 1000 
times (100,000 percent) for light-point- 
er type, and 100 times (10,000 percent) 
for mechanical-pointer type. “Greibach 
Meters” are available in portable and 
laboratory models in sensitivities from 
1 ma. full-scale and up; also in round- 
case panel-mounting instruments with 
full-scale sensitivities of 20 ma. but 
only 500-ohm coil resistance, Accuracy 
is said to be “maintained at 0.5 per- 
cent even after long and trying usage.” 

Columbus Products Corp., 1010 Saw 
Mill River Rd., Yonkers, N. Y. 


Mention No. 


losses 


151 when filling out card. 


2-way Radio Systems Tester 


New “Type CX-7A” portable multi- 
range voltmeter and milliammeter pro- 
vides means for making all electrical 


o 


measurement necessary to install and 
service two-way radio communications 
systems. It is so designed that several 
related functions can be checked with 
a single arrangement of test leads if 
equipment has built-in metering sockets 
or proper point-to-point checking facil- 
ities Engineering Products Dep't, 
RCA Victor Div., Radio Corporation 
of America, Camden, N. J. 
Mention No. 152 when filling out card. 


Volume-level Indicators 


New “Series 920 Volume Level Indi- 
cators are not limited on low signals 
by sensitivity of VU meter but have 
been designed to extend range down- 
ward to cover signal ievels too low to 
be measured witheut amplification. 
Components: wide-band audio ampli- 
fier, calibrated range control with a 
heavy-duty step-type pot variable in 


b| steps of 2 db., and self-contained regu- 
lated power supply. Two types of input 


circuits are offered: bridging (for mon- 
itoring 600-ohm circuits without affect- 
ing signal) and terminating, input 
impedance 600 ohms (for most appli- 
cations). Frequency range is within 
0.5 db, 30 to 15,000 eps. “Types 920, 922 
and 924” have standard relay rack 
mounting panels, “Type 923” is port- 
able unit.—Dep’t. V, The Daven Co., 
191 Central Ave., Newark 4, N. J. 


Mention No. 153 when filling out card. 














Audio Oscillator 
New “Model 420-A” audio oscillator 
covers frequency range from 4.5 to 
520,000 cps. in five overlapping bands. 


A single scale logarithmic dial is used. 
Calibration is held within plus-or-minus 
2 percent accuracy. Two output termi- 
nals: voltage on one is controlled by a 
calibrated output level control; other 
provides a fixed sine-wave signal for 
*scope synchronization. Instrument is 
said to have low distortion and hum 
at any setting of output level control 
and excellent amplitude constancy over 
entire frequency range.—Krohn-Hite 
Instrument Co., 580 Massachusetts 
Ave., Cambridge 39, Mass. 
Mention No. 154 when filling out card. 


Electrostatic-charge Indicator 

New English-made “Statigun” meas- 
ures electrostatic charges. Voltage pro- 
portional to that being measured is 
induced by capacitive coupling onto 


grid of electrometer tube. Current of 
tube is measured by indicating instru- 
ment calibrated in terms of inducing 
voltage divided by distance separating 
source from instrument. Measurement 
is of voltage gradient, or volts per foot 
on seale of 0-2000 v. per ft. Pistol-like 
body and _ grip contains batteries, 
switches, adjusting rheostats, and indi- 
cating instrument. Detachable cylindri- 
cal part contains hermetically-sealed 
electrometer tube, capacitance coupling 
plate, gravity-operated setting switch, 
and sensitivity control—Herman H. 
Sticht Co., 27 Park Pl., New York, 
Le fe 
Mention No. 155 when filling out card. 


UHF Signal Generator 

New “Model 84-TV” standard sig- 
nal generator, with frequency range of 
300 to 1000 Me., is useful for determin- 
ing characteristics of television receiv- 
ers and other equipment operating in 
UHF band. Output voltage is continu- 
ously variable from 0.1 microvolt to 1 
volt across a 50-ohm load. Output im- 
pedance is 50 ohms and VSWR is 1.3 
to 1 or better. Provision is made for 





1211 WRIGHTWOOD AVE.., 








Congratulations 


To Instruments Magazine 
on the Twenty-Fifth Anniversary 


of Publication 


GAERTNER TOOLMAKERS' MICROSCOPE 


Request Toolmakers’ Microscope Bulletin No. 147-50 


WRITE FOR INDEX TO GAERTNER LITERATURE 
AND SURVEY TO SCIENTIFIC INSTRUMENTS 


THE GAERTNER SCIENTIFIC CORP. 
CHICAGO 14, ILL. 
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REX RHEOSTAT CO. 


New Vernier Rheostat 
for extremely fine con- 
trol of current & volt- 
age consisting of a com- 
bination of a standard 
tubular rheostat with a 
turnable Vernier rheo- 
stat in series or in par- 
allel connections. 

Each step on the Ver- 
nier has about 1/10th 
of the Ohmic value of 
one winding of the 
main rheostat. Each 
rheostat is provided 
with a dial, making ex- 
act settings of the slider 
positions possible. 

ASK FOR CATALOG 5 


BALDWIN 3, L.I., N.Y. 
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Low 
VOLTAGE 
Dc 


HIGH 
CURRENT 


REGULATES 
AND CONTROLS 





MODEL 2000S 


SORENSEN ISOTRONIC 
AC LINE REGULATORS ARE 
YOUR BEST CHOICE FOR 
PERFORMANCE PLUS ECONOMY 


HIGH 
VOLTAGE 


DC 


Low 
CURRENT 
Men who use instruments prefer Sorensen AC Line Regula- 
tors because of regulation accuracy, clean waveform, in- 
sensitivity to frequency fluctuation, load range. 

Men who maintain instruments prefer Sorensen AC Line 
Regulators because of circuit simplicity, conservatively 
rated tubes (only 3 in all), built-in ability to deliver 
trouble-free performance for months on end. 

Men who pay for instruments prefer Sorensen AC Line 
Regulators because of reasonable price and the fact that 


there aré no extras for installation and special wiring. 


OTHER SORENSEN ISOTRONIC PRODUCTS INCLUDE: 
B-NOBATRONS (high-voltage, low-current DC Supplies) 
FREQUENCY CHANGERS VARIABLE AUTO TRANSFORMERS 
SATURABLE CORE REACTORS AC LINE REGULATORS 


ELECTRICAL SPECIFICATIONS 





Models available 
(numbers indicate 


VA capacities) 


Input 95-130 VAC, 19,50-60-; 190-260 VAC in “2S” models 





Output 115 VAC *5%; 230 VAC in “-2S” models 





1508 
2508S 


500S (.2S also) 
1000S (-2S also) 


2000S 
3000S (-2S also) 


5000S (-2S also) 
10000S (-2S also) 


15000-2S 


Regulation 


*0.1% against line or load 
accuracy 





Distortion 2% - 3% maximum 





P.F. range | Down to 0.7 





Load range | 0 to full load 





Models 150S, 2505S, 500S, 1000S, 5000S, 10000S, and 
15000-2S are self-contained. Cabinets available 
for others. 


Miscellaneous 











100% 





Regulation accuracy 0.01%, load range 0 - 1000 VA, output 115 VAC 








*5%, other characteristics similar to those given above. 


— 





* ISOTRONIC=Regulation and control of voltage, 


current, power, and frequency by electronic means. | 


SORENSEN 


For Complete Information Write 
SORENSEN & COMPANY, INC. 





Stamford, 2 Conn. 


375 Fairfield Avenue 
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operating filament of oscillator tube 
from an external d-c. supply to remove 
residual hum. Modulation, continuously 
variable from 0 to 30 percent, may be 
obtained from an internal 400-cycle os- 
cillator. Provision is also made for ap- 
plying external modulation within 
range of 50 to 20,000 cycles. Percent- 
age modulation is indicated by a panel 
instrument.— Measurements 
Boonton, N. dé. 


Mention No. 156 when filling out card. 





Corp., 


Ruggedized Electrical 
Instruments 


New “Model 1521” ruggedized panel 
instruments, 52, 300 microam- 
peres through 8 milliamperes d-c. in- 


class 


clusive, have received full qualification 
approval by Signal Corps under specifi- 
cation MIL-M-10304. No approvals had 
previously been granted under these 
rigid specifications, which call for spe- 
cific shock, vibration, bounce, thermal 
and humidity cycling and immersion 
tests simulating most severe service 
conditions.—-Weston Electrical Instru- 
ment Co., Newark, N. J. 


Mention No. 157 when filling out card. 


Constant-frequeney Control 


New constant-frequency control, de- 
signed to hold alternator frequency 
within 0.001 percent on motor-genera- 


tor sets supplying up to 10 kw. of pow- 
er, is available in 50-, 60-, and 400-cps. 


standard in single- or three-phase (non- 
| standard freouencies available on spe- 


cial order). It consists basically of a 
tuning fork and a phase comparator 
enclosed in a case approximately 6 x 24 
x 36 in. It operates on 115-volt, 50/60 















i cycle power, using approximately 150 

4 watts. Motor-generator requires 
115/230-volt d-c. supply. Other ratings 
are available on special order. Cha .ges 
in load will cause output to shift slight- 
ly in phase, but always less than plus- 
or-minus 90 degrees from a set point. 
An anti-hunt circuit is used to improve 
stability—General Electric Co., Sche- 
nectady 5, N. Y. 

Mention No. 158 when filling out card. 









rrigger Circuit 

New “Type M1563” high-speed trig- 
ger is a Schmitt-type circuit that pro- 
duces a fast pulse suitable for driving 
counting or scaling equipment from 
sine-wave input. Can also be driven 
from a square-wave input, producing 
pulses of either positive or negative 
polarity. Output pulse (150-volt peak- 
to-peak) has rise time of 0.2 usec. and 
fall time of 0.45 usec. Uses “Type 5670” 
tube in a resin encapsulated plug-in 
form with octal-style base. Frequency 
range is 0 to 1.0 Mc. Input is 10-v. sig- 
nal, pos. or neg.—The Walkirt Co., 145 
W. Hazel St., Inglewood, Calif. 

Mention No. 159 when filling out card. 


= 


Ruggedized Sealed Electrical 
Instruments 


New completely redesigned rugged- 
ized and hermetically-sealed electrical 
indicating instruments withstand 





Oe cae ee 





shock, vibration, tumbling and severe 
weather conditions. They are complete- 
ly interchangeable with all existing 
ruggedized types in a-c. and d-c. ranges 
and the 2% and 3% in. sizes meet 
dimensional requirements of JAN-1-6. 
They are available in standard 1%, 
2%, 3% and 4% in. sizes.—Phaostron 
Co., 151 Pasadena Ave., South Pasa- 
dena, Calif. 


Mention No. 160 when filling out card. 


Strain-gage Bridge 


New “Model 12-200 Automatic Bridge- 
Balance & Calibrating Unit” provides 
means of adjusting and matching any 
resistance-pickup or strain-gage bridge 
to any oscillograph galvanometer for 
direct recording of strains, loads, accel- 
erations, pressures, etc. Provisions for 
dummy resistors enables this model 
to accommodate pickups with one to 
four arms. Features include individ- 
ual channel adjustment of voltage, bal- 
ance, calibrating level and phase, and 
galvanometer damping. Channel volt- 
age and balance are monitored with a 
voltmeter and microammeter that can 
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TRERICE 


can solve them, 
Save you money too! 































Industrial Laboratory Dial 
h it Ther Vt Thermometer 
No. A12403', No. 5152 No. V80200 







These Trerice indicating instruments give you hair-line accuracy on all 
kinds of industrial and laboratory jobs. They'll provide many years of i 
trouble-free service, and they're priced right! 













IF 1T’°S RECORDING 















Thermometers 
No. M82117 






Ga 
No. 83500 





You can count on Trerice recording instruments. Thermometers are mercury-, 
vapor- and gas-actuated—one for any job where written records are 
necessary. Recording pressure and vacuum gauges, too, are built for 
long life. 
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Recording Indicating Non-Indicating 4 ie 


Self-Operating 
Series 90000 No. M87000 No. M87100 No. V85002 






Easily adjustable, Trerice controls provide precision regulation with long 
life and simple maintenance. Yes, you'll save with a Trerice instrument of 
any type—save because of top performance, low initial price and 
long service. 
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H. 0. T R F R | C E CO. 1420 W. LAFAYETTE BLVD. 
DETROIT 16, MICHIGAN 
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Ylou.. | NEW ened 
COUNTING ities 
PLUS CONTROL 


AT RATES TO oe 


40,000 CPS 
WITH 





















be switched from channel to channel. 
Duplicate calibration resistor racks and 
provisions for shunt and series galva- 
nometer damping resistors are pro- 
vided. Resistance calibration can _ be 
performed manually or made to occur 
automatically at end of record. Provi- 
sions for calibration of 6 external chan- 
nels permits this model to accommo- 
date up to 18 channels.—B & F Instru- 
ments, Inc., 4447 N. Bodine St., Phila. 
40, Pa. 

Mention No. 161 when filling out card. 














Variable High- and 
Low-pass Filter 
DESCRIPTION—The Berkeley Preset Counter is an electronic decade with New “Type 6517-D” variable high- 
provisions for producing an output signal or pulse at any desired preset count and low-pass filter for sound and elec- 
within the unit’s capacity. Any physical, electrical, mechanical or optical tronic lab. research and control, sound 
events that can be converted into changing voltages can be counted, at rates recording, transmission and reproduc- 


from 1 to 40,000 counts per second. Total count is displayed in direct-reading a. 

digital form. Presetting is accomplished by depressing pushbuttons corres- : 

ponding to the desired digit in each column. Model 730 Preset Decimal w. os: a | 
—— canal i” 
















Counting Units are used. These are completely interchangeable plug-in units 
designed for simplicity of maintenance and replacement. 





tion control, has level of minimum | 










~ “V Bs : e ° ; »~ 7 avi — . 

APPLICATIONS — Flexibility and simplicity of operation make che Berkeley non 70dbm, pei man _ rt ly 
+s, ° ° ; , : - ites wide Trequency spectrum wi over ap- | 
Preset Counter suitable for both production line and laboratory use. It has ping cut-off frequencies; zero insertion 
practical applications wherever signalling or control, based on occurrence of loss; zero phase distortion over trans- 
a predetermined number of events or increments of time is desired. Output mission range; clickless steps of con- 
signals from the unit can be used to actuate virtually any type of process con- “rye is wesc ry te gr Sn 
. . : ° ‘ andarc Wid ‘acCK "a 
trol device, or to provide aural or visual signals. Cinema Engineering Co., Burbank, 
Calif. 





Mention No. 162 when filling out card. 
































































SPECIFICATIONS Model 
422 423 424 425 426 Microwave Gain Set 
MAX. COUNT CAPACITY 100 1000 10,000 100,000 | 1,000,000 New Microwave Gain Set, for mak- 
+ : ; ing precision measurements of gain o1 
INPUT SENSITIVITY (MIN.) + 1 v. to ground, peak; at least 2 4 sec. wide loss in microwave components or sys- 
OUTPUT Choice of pos. pulse and relay closure, or pos. pulse. SPST tems, can also be adapted for use down 
relay closure approx. 1/30 sec; pulse output is + 125 v. to VHF range. Readable to 0.025 db, 
with 3 “ sec. rise time and 15 / sec. duration. it is capable of measurement accuracy 
PANEL DIMENSIONS 1536” x 834" 19” x 834" 
OVERALL DIMENSIONS 16%” x 10%" x 13” 20%" x 10%” x 15” 
POWER REQUIREMENTS 117 v. = 10% @ 90w. 117 v. = 10% @ 180 w. 
PRICE (F.0.B. FACTORY) $375 | $450 $595 | $695 | $795 














For complete information, please request Bulletin 601 





ion of BECKMAN INSTRUMENTS INC. 
2200 WRIGHT AVENUE « RICHMOND, CALIFORNIA 





*‘DIRECT READING DIGITAL PRESENTATION OF INFORMATION’ 
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within 0.1 db of attenuator calibration. “se 7 ay 
Measurements can be made where | Beis ~ 4 sie i 

available power is as low as —80 dbm. | Bay. hee” 

In order to measure gain, loss, stand- | ,, me be ©R iD METER MOUNTS 
ing-wave ratio, or other properties of | 2... ; AL er 
a microwave system or component, en- | fe. . 

ergy of desired frequency is sent | 

thaneah component enine test and then PROTECT INSTRUMENTS 
received by a microwave receiver. Set | 
is available with or without RF heads, | 
and it may be used in conjunction with 
a Klystron signal source and a local 
oscillator for any frequency range.- 
Kay Electric Co., 14 Maple Ave., Pine 
Brook, N. iB 


Mention No. 163 when filliag out card. 


From Vibration and Shock... 


A-c. Isolation Amplifier 


New amplifier, designed primarily 
for driving resolvers and computing 
pots, features novel circuit design used 
in several large-scale computers. High 
input resistance has been obtained 


The Sure Way to 
“Design out” 
Vibration and Shock Damage. 





Lord Meter Mountings are paying 
dividends to manufacturers and users 
of heavy duty industrial and farm trac- 


through elimination of conventional in- 
put summing resistors. Up to 66 db of 
negative feedback provides almost com- 
plete independence from tube, power- 
supply and frequency: variations. Net- 
works for controlling frequency re- 
sponse of amplifier are molded in a 
thermosetting material for stability 
and simplified packaging. Broad-band 
design permits use of amplifier at any 
carrier frequency from 30 cps. to 1 ke. 

Seay Instrument Co., 6521 N. Lamar 
Blud., Austin 5, Texas. 

Ment’on No. 164 when filling out card. 


tors, lift trucks, stationary engines and 
many other industrial machines where 
shock and vibration are encountered. 

The Lord Meter Mount assures the 
accurate performance designed into 
Hobbs Engine-Hour Meters when they 
are subjected to excessive vibration on 
farm tractors and stationary diesel en- 
gines. These meters are protected from 
the damaging effects of vibration and 


shock by the unique method of com- 
bining shear and rolling action of the 
rubber to absorb destructive forces. 
The outer ring is mounted to the panel 
and the inner ring holds the meter thus 
giving protection in multi-planes. The 
rubber between these rings does the 
work. We will be pleased to have the 
opportunity to help you in the appli- 
cation of Lord Meter Mountings. 


BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
233 South Third Street Fidelit 725 Widener Building 4 Nest I t Stree 


. e . 
Magnetic Amplifiers 
New magnetic amplifiers for control 
and amplification of alternating cur- 
rent perform functions of vacuum-tube 


DETROIT 2, MICHIGAN HiEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS ERIE, PENNSYLVANIA 
7310 Woodward Ave 280 Madison Avenue 520 N. Michigan Ave. 1635 West 12th Street 


LORD MANUFACTURING COMPANY e ERIE, PA. 


or motor-type regulators; are immune - le ’ se gtiek 
to shock and vibration; will last  in- headquarters red > 
humidity and fungus, and assures max- won oe aves VIBRATION Con ROL 

ca 


definitely. A plastic potting compound ; (Lord 
protects them from heat and cold, high \ = 
imum dielectric strength and good heat 
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FREQUENCY 
MEASUREMENTS 


PERIOD 
MEASUREMENTS 


« 
TIME INTERVAL 
MEASUREMENTS 
” 


FREQUENCY RATIO 
MEASUREMENTS 


SECONDARY 
FREQUENCY 
STANDARD 


TOTALIZING 
COUNTER 


* 
DIRECT RPM 
TACHOMETER 


oa eal 


POTTER 


/'7 INSTRUMENT 
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FREQUENCY- 
TIME COUNTERS... 


FREQUENCY, TIME INTERVAL 


AND PERIOD 


COMPACT DESIGN 
CIRCUITS 

; < 

N EW FEATURES 

LOWER PRICES 





Every known need in frequency 
and pulse measurement is now satis- 
fied by four completely new designs 
of Potter frequency-time counting 
equipment. 


The simplified Potter 100 KC Fre- 
quency, Models 820 and 830, are 
suitable for rapid and precise pro- 
duction line applications. The ver- 
satile Potter 100 KC and 1 MC Fre- 
quency-Time Counters, Models 840 
and 850, include all gating, switch- 
ing, timing and counting circuitry 
required for any conceivable count- 
ing-type measurement. 


All models feature the convenience 
of smaller size, lighter weight, and 
functional panel layout. And, op- 
tional readout indication—either the 
dependable Potter 1-2-4-8 decimal 
readout or the conventional 0-9 
lamp panels—is available. 


about Frequency- 
Time Counters— 
both laboratory 
and industrial 
applications. 


For further data or 
engineering assistance 
write Dept. 1-D. 


CU URALIGE  ontar NECK, Nov. 


Si Silat. 





NEW INSTRUMENTS 


transfer. They require no warm-up 
period; can be engineered to operate 
from any single or polyphase a-c. sup- 
ply voltage, from a few volts to several 
hundred, and at frequencies from low- 
est power frequencies to megacycles. 
Under certain conditions amplifications 
of 1,000,000 are possible.—Karl-Doug- 
las Associates, 3160 W. El Segundo 
Blvd., Hawthorne, Calif. 


Mention No. 165 when filling out card. 





Carrier Telephone System 


New “Type 33C” carrier telephone 
system permits up to 24 broad-band 
voice channels to be transmitted over 


a wide-band radio channel. It is a fre- 
quency division multiplex system com- 
prised of three eight-channel groups. 
A single group or less can be installed 
initially and expanded to maximum 
capacity in future as traffic increases. 
—Lenkurt Electric Co., 1118 County 
Road, San Carlos, Calif. 


Mention No. 166 when filling out card. 


Mobile Wireless 6-volt 
Receiver for AM Paging 


New “Model AmC-1 Monitoradio 
Pager” is a radio paging receiver for 
use in motor cars as a supplement to 


pocket receivers utilized by most pag- 
ing systems. It is said to insure better 
reception, particularly in poor signal 
areas.—Radio Apparatus Corp., 55 
North New Jersey St., Indianapolis 
4, Indiana. 

Mention No. 167 when filling out card. 











Sealed Frequency Standard 


New “Type 2007 Frequency Stand- 
ard” contains a shock-mounted minia- 
ture high-Q tuning fork, a subminia- 


ture double triode tube and all circui- 


try. Output frequencies available are 
400 or 500 cps. with an accuracy of 


1 part in 50,000 from 15 to 35 degrees | 


C. and 1 part in 5000 from minus 65 


to plus 85 degrees C. Unit is hermetic- | 


ally sealed in octal-base container 4% 


inch high, weighing less than 10 ounces. | 


—American Time Products, Inc., 580 
Fifth Avenue, New York 36, N. Y. 
Mention No. 168 when filling out card. 
Voltage Tester 


New pocket-size “Test-Glo” is for 


checking electric circuits, motors, fuses, | 
etc., at voltages from 80 to 600, a.c. or | 


d.c.; has safety features including 24- | 


in. lead wire between test prods; 5-in. 
prod handles; safety-rings on prods to 


prevent fingers contacting tips; 10,000- | 
volt lead wire; resistors between each | 
prod and lead to limit voltage in lead; | 


neon lamp at front of prod in line-of- 
vision; all parts sealed against mois- 
ture.—Ideal Industries, Inc. 1415 Park 
Ave., Sycamore, Ill. 


Mention No. 169 when filling out card. 


Klystron Power Supplies 


New “Models 910” and “2310” power 
supplies deliver all voltages and cur- 
rents for operation of most types of 
klystron tubes, feature 0.002 percent 
regulation per 1 percent line-voltage 
change and 0.005 volts rms. maximum 
ripple. Each model comprises four sup- 
plies: (1) beam, (2) reflector, (3) con- 
trol electrode and (4) filament. First 
three deliver regulated d-c. power; 
fourth delivers unregulated a-c. power. 
—Furst Electronics, 3322 W. Lawrence 
Ave., Chicago 25, Ill. 


Mention No. 170 when filling out card. 


Continuously-variable 
Miniature Delay Line 


New “Type 507” miniature delay line | 


provides continuously-variable time de- 
lay from zero to several hundred milli- 


microseconds. By means of a novel | 








Many 
products... 


One Standard 


* Instrument Quality 


There is one characteristic common to all 
Giannini instruments—they are built to 
rigid, instrument-quality standards. They 
are instruments with an earned reputation 
of offering the utmost in mechanical and 


electrical fineness—resulting from outstand- 


ing craftsmanship and rigorous calibration, 
testing and inspection procedures. Your 
job requirements can be met or exceeded 
by Giannini IQ instruments. 


For catalog and engineering data 
on these and other 
fine instruments write: 


ACCELEROMETERS 
Linear Transmitting 


Vertical * Directional 


POTENTIOMETERS 
Low Torque * Many 
types and resistance 

values 


PRESSURE SWITCHES 
Absolute * Differential 
Gage 


PRESSURE TRANSMITTERS 


Absolute * Differential 
Gage * (Resistance type) 


STEPPING POSITIONERS 
Intermittent Rotary 
Power 


TEMPERATURE DEVICES 
For high or low 
temperature 


G. M. GIANNINI & CO., INC., PASADENA, CALIFORNIA, EAST ORANGE, NEW JERSEY 
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Need 


Linear and 


Non-Linear 


ACCURAT 


Functions? 


Use Fairchild Precision Potentiometers 


Experience with Fairchild potentiometers in hundreds of applications 
shows that these units are unusually precise. Accuracies of 1% in non- 
linear types and as high as +0.05% in linear types can be guaranteed. Serv- 
ice life as high as 10,000,000 cycles, under certain conditions, also can be 
provided. High resolution, low torque, and low noise level are other per- 


formance features worth noting. 


Fairchild Precision Potentiometers perform mathematical computations 
in electrical computing systems for machine-tool controls, process controls, 
telemetering, guided missiles, flight control, fire control, and analog com- 
puters of all types. They are available in non-linear and linear types and in 


ganged combinations of either or both windings to meet your requirements. 


Use the coupon below to get full details. 


—_LAIRGHILD 


ee POTENTIOMETERS 


THIS COUPON MAY HELP SOLVE YOUR POTENTIOMETER PROBLEMS! 


| Department 140-32B 

1 Potentiometer Division 

| Fairchild Camera and Instrument Corporation 

| Hicksville, Long Island, New York 

1 Gentlemen: 

| Piease send me complete information about Fairchild Precision Potentiometers, 
| and tell me how you might solve my potentiometer problems. 
| 

| 

| 

| 


Name 
Title 
Company 


Address 


be ee ee oe ee em ee oe oe oe oe en ee ee a ee ee oe ee oe oe ee oe oe oe om ol 
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mathematical method, amount of equal- 
ization exactly equals its correct opti- 
mal value; and transmission character- 
istics are said to be far superior to 
those of “any other commercially avail- 
able delay line of distributed- or 
lumped-parameter type.” Dimensions, 
4x4xl1_ in.; weight 14 0z.—Advance 
Electronics Co., P. O. Bow 394, Passaic, 
N. J. 


Mention No. 171 when filling out card. 


Dynamotor 


New “Model No. ES-129” dynamotor 
performs same functions as three con- 
ventional dynamotors; will operate 


as 


from 6-, 12- or 24-volt power supply. 
Output is 500 volts at 0.100 amp. 
Length 10.25 in.; weight 11.5 lbs. Unit 
meets Army Signal Corps specs; is 
intended for continuous service with 
a rated temperature rise of 50C. Fea- 
ture is dynamically-balanced armature 
containing four windings.—Electro En- 
gineering Products Co., 609 W. Lake 
St., Chicago, Ill. 


Mention No. 172 when filling out card. 


High-speed Capacitor 


New butterfly-type variable capaci- 
tor, capable of continuous operation at 
speeds as high as 3200 rpm., has com- 
mercial ball bearings and a_ novel 


alignment and end-thrust take-up de- 
vice. Units are available with series 
effective capacitance values from 5.4 
to 17.0 mmfd. nominal. Silicone-treated 
steatite base is 1.375x1.375 in.—Ham- 
marlund Mfg. Co., 460 W. 34th St., 
New York 1, N. Y. 


Mention No. 173 when filling out card. 


Rack Mounting Adapter for 
Cathode-ray Oscilloscopes 
New “Type 2598 Rack Mounting 

Adapter” for use with maker’s “Types 

303, 303-A, 303-AH and 322” cathode- 

ray oscilloscopes provides a rigid mount 


| for instrument and presents a neat, yet 











completely accessible unit in standard 
19 in. relay racks.—Jnstrument Div., 
Allen B. Du Mont Laboratories, Ine., 
1500 Main Ave., Clifton, N. J. 


Mention No. 174 when filling out card. 


VALVES 





Low-pressure Relief and 
Vent Valves 


New low-pressure relief and vent 
valves of exceptional precision can be 
used for such difficult applications as 
“ e ” ° . . 
pressure-balancing” light-weight her- 
metically-sealed containers used for 


= —. 


shipping delicate apparatus to prevent 
pressure-weak containers crushing or 
bursting. New valves feature ability to 
hold pressure below valve opening pres- 
sure, with zero leakage, for indefinite 
periods of time, through use of “Circle 
Seal’ principle. Valve opening pres- 
sures can be pre-set at factory; ex- 
ternally-adjustable types are also avail- 
able. Other uses of new valves are as 
vacuum breakers where leakage in re- 
verse direction cannot be tolerated. 
Designed and manufactured to custo- 
mer order, delivery is normally 60 days. 
—James - Pond - Clark, 2181 Foothill 
Blvd., Pasadena 8, Calif. 


Mention No. 175 when filling out card. 


iS 


lon-exchange Cycling Valve 


New “Cycloflow” valve, for controll- 
ing cycles of flow in ion-exchange equip- 
ment, can be operated manually or 
automatically. It eliminates possibility 
of contaminating leakage by providing 
an isolated section connected to waste 


CUBIC’S 3) SIDED COVERAGE 


PROVIDES YOU WITH THE 
WORLD'S FINEST PRECISION 


e MICROWAVE & 
RADAR 
COMPONENTS 

, © ELECTRONIC 
3 INSTRUMENTS & 
TEST EQUIPMENT 


CUBIC MICROWAVE ENGINEERS —specialists in the 
field since the inception of Radar in World War Ii 
—start with electronic problems and ideas, and 
convert them into the most accurate precision-built 
electronic instruments and equipment! We welcome inquiries —not only in connection 
with our rapidly developing list of products—as represented below—but on ideas, 
problems, or design of microwave assemblies of your own specification you may 


want developed and produced. 
MICROWAVE 
CALORIMETRIC 
WATTMETER 


portable ... for lab and fleld use...to 
measure absolute microwave power. 
Frequency Range: 2600 MC 

to 26500 MC 

Max. VSWR: 1.1 

Max. Peak Power: 600 KW 


LGRe ornate 


Fuc 


a 


COAXIAL 
CALORIMETRIC 
WATTMETER 


Frequency Range: 200 MC to 3000 MC--Max. VSWR: 1.5 over range —Max. Peak Power: 


1%" Coaxial rating 
MICROWAVE (X-BAND) 


4 PULSE MEASURING 
WATTMETER 
for measuring peak power of microwave 
pulses from signal generators or radar systems. 


ELECTRONIC DIRECT- 
READING PHASE METER 


Frequency Range: 20 to 50,000 cycles 


le 


Shown at left are a few of our 
standard microwave components 
available as catalog items. Special 
purpose wave guide assemblies de- 
signed to customer's specs can also 
be produced. 
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CONTROLLED 
VOLUME 
PUMPING 


OF "HARD- 
TO-HANDLE’ | 
CHEMICALS  ...AND NO 
, STUFFING. 
BOX 


Vle-0peumiler 








PULSAFEEDER 


Concentrated sulphuric acid, sodium sulphite, filter aid slur- 
ries, liquid caustic, any water-treating chemical . . . hold no 
fears for the Lapp Pulsafeeder. It’s the positive-displacement 
metering pump with the hydraulically-balanced diaphragm 
—no stuffing box or running seal. Pumps against pressures 
up to 2,000 Ibs., at constant pumping speed—variable flow 
results from variation only in piston stroke length, controlled 
by instrument air pressure responding to flow-orifice meter, 
flow-positive meter, pH control, flow variable-pH variable in 
combination, or other control instruments. 


NEW BULLETIN AVAILABLE, Write for Bulletin 300, just issued. 24 


pages of description, specifications, typical applications, fow charts. Lapp Insulator 
Co., Inc., Process Equipment Division, §74 Maple Street, Le Roy, N. Y. 











NEW INSTRUMENTS 


between outlet and all sources of con- 
tamination. It can he completely dis- 
assembled with a pocket wrench in 15 
to 20 minutes without removing piping 
connections.—American Water Soften- 
er Company, 330 W. Lehigh Ave., Phil- 
adelphia 38, Pa. 


Mention No. 176 when filling out card. 





High-pressure Low-flow 
Controlled Valve 


New “Wee Willie” high-pressure low- 
flow pneumatically-controlled valve is 
specially adapted to pilot plant opera- 
tion. Standard models are available 
with working pressure ranges of 10,000 


and 30,000 psi. and with special assem- 
blies up to 50,000 psi. Sizes range from 
% in. through % in., with screw, weld- 
ing, Superpressure, and autoclave end 
connections available. Four inter- 
changeable plugs and two seat rings 
provides a Cy selection of values from 
0.0016 to 1.00. Flow characteristics are 
normally linear. Maker’s “Domotor” 
piston-actuated operator, combined 
with multiplying mechanism, develops 
thrust forces up to 6,000 lbs. to position 
valve plug positively and accurately 
against extreme off-balance forces and 
packing friction. Built-in reversing ar- 
rangement permits changing from air- 
to-open and_ air-to-close. Auxiliary 
equipment includes cooling fins for tem- 
peratures from minus 430 deg. to 1200 
deg. F. service, and bellows seal for 
outlet working pressures to 3,000 psi. 
—The Annin Co., 3500 Union Pacific 
Ave., Los Angeles 23, Calif. 


Mention No. 177 when filling out card. 


Solenoid-controlled 
Pilot-operated Valve 


New “Crescent Model 1034” 3-way 
solenoid-controlled pilot-operated valve 
is designed to control any light fluid 
medium such as air, water, and light 
oils. Design provides pressure range 
from 206 to 500 psi. for either normally 
open or normally closed service. Pilot 
valve is partly housed in main valve 
piston. May be cycled continuously up 
to 600 cycles per minute for smaller 
sizes. Bodies of cast bronze are sup- 
plied with three threaded connections 
corresponding with nominal port sizes 
of %, %, %, and % inch. Internal parts 
are of brass and stainless steel. Tough 
molded synthetic-rubber valve rings are 
tight sealing. Both a-c. and d-c. coils 
available for any standard voltage.— 
Barksdale Valves, 1566 East Slauson 
Ave., Los Angeles 11, Calif. 


Mention No. 178 when filling out card. 





Positioner for 
Cylinder-operated Devices 


New “Poweractor” positioner for 
cylinder-operated devices responds to 
standard 3-to-15 psi. command from 
automatic controller, applies a high- 
pressure pneumatic differential across 


cylinder piston. Designed for use with 
maker’s “Stabiload Cylinder,” new unit 
will position equipment requiring long 
stroke and power, such as large con- 
trol valves, dampers, variable-speed 
drives, Saunders and pulp stock valves, 
through pneumatic cylinder (or spring- 
less diaghragm) operating mechanisms. 
It is connected to cylinder piston rod: 
every change in controller signal pro- 
duces a corresponding position change 
of piston; and positioner being of force- 
balance type, automatically returns to 
a null-balanced condition. It positions 
a piston within 1 percent of its total 
stroke under normal loading conditions. 
—The Foxboro Co., Foxboro, Mass. 
Mention No. 179 when filling out card. 


Solenoid Pilot Valve 


New solenoid pilot valve is 3 in. high; 
handles air, vacuum, oil, water and 
inert gases. Body and cover are of high- 
tensile zinc-base alloy. Standard coil, 
adaptable to either continuous or in- 
termittent service, is sealed from but 
cooled by fluid or air passing through 
valve. Two moving parts: plunger and 














INTERVAL TIMER 


e TEMP. COMP. 1000-CYCLE FORK 

e@ DIRECT READING TO 0.001 SECOND 

e@ OPERATES FROM 50-60 CYCLE 110 V AC 
@ ROOM TEMPERATURE ACCURACY 0.008% 


A new and unique system for precise time interval measure- 
ment is provided by the ILS electronic timer. The precision 
1000-cycle fork provides millisecond pulses which, mechani- 
cally or electronically gated, are counted by a series of 
glow transfer counting tubes. Direct indication is provided 
by a bright red neon glow from the center anode to the 
numbered cathode. Simple, accurate, maintenance free. 
Independent of power frequency and voltage fluctuations 


trailable in Console Cabinet, Panel 
Mounting or Erplosion-proof Housing 


MODEL 99F2 
RANGE 99.999 SEC 


Llactuc TACHOMETER 


The ILS Precision Electric Tachometer provides 3'/) revolutions of 
pointer travel for full scale indication. Used in combination with 
@ 3-phase tachometer generator, the system forms an ideal remote 
indicating instrument which is self-contained in that it requires no 
external power. Many dial arrangements and odd-ratio calibrations 
are available to meet your requirements 


18 RANGES TO 35,000 RPM 

ACCURACY 0.3% OF FULL SCALE 

3-INCH OR 6-INCH DIAL MODELS 
AVAILABLE IN EXPLOSION-PROOF HOUSINGS 


Lectin TACHOMETER 


COMPLETE PLUG-IN CIRCUIT CONSTRUCTION 
CRYSTAL CONTROLLED TIME BASE 

RANGE 50-10,000 RPM 

PLUG-IN DECADES 

UNITIZED CIRCUITS 

PANEL MOUNT OR 

EXPLOSION-PROOF HOUSINGS 


The ILS Electronic Tachometer automatically samples and displays the 
indicated RPM for '/2-second intervals on a direct reading neon lamp 
panel. Lamp panel is illuminated only during the indicating period 
Reliable circuitry has been unitized into basic plug-in assemblies for 
simple and easy maintenance 


INSTRUMENT /2¢2taZoty SERVICE 


10701 Briggs Rd. Cleveland 11, Ohio 
Telephone Winton 1-5168 
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stem. Stem is one-piece and unbreak- 
able. Sealing is by Hycar O-rings. 
Models include 2-way and 3-way, nor- 
mally-open or normally-closed. Sizes 
1/16 to % in. pipe tap.—Valvair Corp., 
962 Beardsley Ave., Akron 11, Ohio. 


Mention No. 180 when filling out card. 





CINEMA 


TYPE B-13 PRECISION WIRE-WOUND RESISTORS 






Solenoid Pilot Valves 


New line of solenoid valves comprises 
thirty types, each in several sizes, ma- 
terials and choices of various features. 
All are of pilot valve type, with solenoid 












NON-INDUCTIVE: Accuracies 
1% to 1/20%. V4 to 10 Watt power 
ratings. Several impregnation treat- 
ments to fit your specific requirements. 

42 different styles. Sub-miniature and 
laboratory instrument types. Characteristics 
to best commercial tolerances; temperature 
coefficients; and wire alloys. Orders accepted 
for special controlled, calibrated resistors, and 
ratio sets. Cinema resistors are finding nation-wide 
acceptance from proto-type to production. For com- 
plete technical data, write for Catalogue 14-R. 

















TYPE 992-A PRECISION VARIABLE ATTENUATORS 









coil actuating pilot and with full line 


Precision and general purpose Pressure on top of piston holding valve 
9 ae tightly closed. Coils lift valves only; 


types. Resistance accuracies 5% t© minimum pressure for holding valves 
1/20%. Nickel silver contacts and open is 1 psi. “Greenclad” coils are 
brushes. Low, constant contact resistance guaranteed against burnout for one 
with stutter-free performance. ‘‘Multi-brush"” Year; temperatures to 250 deg. F.; 

: a ‘se : “Whiteclad” coils, to 450 deg. F., class 
design esseres positive wiping actionand = yy insulation, Silicone and glass. Man- 
quiet operation. Fine decibel accuracy and accu- ual opening and adjusting features are 
rate voltage ratios. Mixer and detented action. standard features of all except “Types 
Special ratio and resistance steps. (Specials are our A; AR and AST.”—J. D. Gould Co., 


. a 730 E. Washington St., Indianapolis 2, 
largest business.) Write for Catalogue 18-A. fel 


ROTARY TAP CONTROLS: 














Mention No. 181 when filling out card. 


Pilot Air Valves 
TYPE CES INSTRUMENT SWITCHES . New “Series 3000” pilot air valves 
are used for remote control of pilot 
pressure operated 4-way air valves; 




















ROTARY TAP TYPE: Low contact 
resistance and long life are features 
of the CES design. Complete with in- 
tegral detent action with stops or 360 
degree rotation. Nickel silver contacts 
and brushes. Phenolic insulation. Especially 
designed for dc and audio instrument appli- 
cations. Custom built in jig-time from basic pro- 
duction parts. Speedy service is the key-note of 
this design. Catalogue provides formula by which lit- 
erally hundreds of switch circuit possibilities may be 
selected to fit your specificneeds. Request Catalogue 17-S. 

































CINEMA ENGINEERING COMPANY also for remote control of maker’s air 

pilot hydraulic valves; can also be sub- 
1510 WEST VERDUGO AVENUE, BURBANK, CALIFORNIA stituted for direct control valves in 
installations where a %-in. 3-way air 
valve is indicated. Six types of opera- 














Export Agents: Frozor & Honsen, Ltd. 301 Cloy St.eSan Francisco, Colif,, U.S.A. 
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tion are available: palm button, push 
button, and cam, in side and_ foot 
mountings; foot and solenoid types in 
foot mountings.—Rivett Lathe & Grind- 
er, Inc., Brighton 35, Boston, Mass. 


Mention No. 182 when filling out card. 


MECHANICAL 
COMPONENTS 


Quick-change Chart Drive 





New chart drive with quick change 
of speed is available for single-record 
strip-chart “Electronik” (Brown) re- 


corder. Eight chart speeds to each unit, 
two speed ranges available for four- 
teen basic drives. Units are installed 
in a few minutes. No holes to drill. 
Optional dial markings, inches/minute 
or inches/hour.—/nsco Corp., 28 Cabot 
St., Natick, Mass. 


Mention No. 183 when filling out card. 


Pneumatic Chart-drive 


New “Macnick” pneumatic chart 
drive for maker’s strip-chart “Tel-O- 
Set” recorders permits economical pan- 
el installations in hazardous locations: 
it obviates need of explosion-proof 
housings or individually-enclosed 
switch boxes that reduce number of 
instruments grouped in available space. 
It comprises: (1) sealed escapement 
mechanism; (2) gear reduction unit 
incorporating an impulse wheel, and 
(3) two-way clutch assembly. Air is 
supplied to pneumatic drive through 
copper tubing connected to rear of 
“Tel-O-Set” case where an electrical 
connection is usually made. An addi- 
tional 10 inches of flexible rubber tub- 
ing permits drawer-type chassis to be 
partly withdrawn without breaking air 


4OU THINK OF 


5 
= 
> 


3S FRAME 


| CB FRAME 


FB FRAME 
SERVICES 
l-, 29, oh @ 
speed Syn- 
chronous 
AC Dynamically 
Braked 
Adjustable speed 
Governor-Con- 
trolled 
Nes iol ailale) 
Reversible 


"o> ELINCO 


SUB-FRACTIONAL MOTORS 
AND GENERATORS 


This time, try Elinco on that “special” problem 
of instrumentation. With hundreds of variations 
on over 600 basic models already manufactured, 
you may find that your special problem has been 
“pre-engineered” in the design files at Elinco. 
In tachometers, for instance, Elinco has devel- 
oped countless high-precision variations of: 


AC TACHOMETERS DC TACHOMETERS 
2-4-6-12 Poles 0.9 to 10 Volts at 100 r.p.m. 
1-2-3 Phase Voltage Output Linear 
Standard Units With Speed Within 

Sine Wave Units 1% in Either Direction 


FEATURES 


Instrument-type precision ball bearings. 

Every unit balanced dynamically . . . and 
individually tested under specific 
load conditions. 

Ultra-precision manufacture of all parts. 


PLUS 
ANY physical or electrical variation to 
meet your specific requirements. 
OVER 600 basic models with hundreds 
of variations already manufactured. 


TYPES 
AC e 
Servo e 


PATINGS 1/3000 to 1/6 H P 
PHASES 


WINDINGS 
Compound e 


DC e Universal 
Self-synchronous 


One-, two-, and three-phase 


Shunt e Series 
Separately Excited e Split Field 
Permanent Magnet e Reluctance 
Hysteresis e Stabilized Hysteresis 
Induction e¢ Drag Cup 


PLEASE 

... outline your problem in full detail when 
requesting quotations or literature. We have 
NO STOCK UNITS, no “mass-produced” units 
available. Every ELINCO unit is a precision 
instrument, specially designed and manufac- 
tured to meet your highest specific perform- 
ance standards. 


ELECTRIC INDICATOR CO. 


CAMP AVENUE « SPRINGDALE « CONN. 
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send for 
Ket} f-}[ofe} 


KARN- CHEMICAL - EQUIPMENT - COMPANY 
518 DICKSON AVENUE. PITTSBURGH 2, PA. 








New ! 
RAWSON-LUSH 
Rotating Coil 
GAUSSMETER 


‘- —e 


Tiny coil (approx. 3 mm diameter) rotates 
in the field to be measured. The voltage 
generated is rectified in a synchronous rec- 
tifier and used to deflect a Rawson high 
sensitivity voltmeter with scale calibrated 
in kilogeusses 


es 

(1) Simple operating principles, simple 
to use and maintain. 

(2) Compact and portable, just one 
meter and the long probe unit. 

(3) Ranges 0.4—1.2—4—12—40—120 kilo- 

ausses, all in one instrument. 

(4) Practically point measurement of 
magnetic field. 

(5) Can be inserted in any gap larger 
than '/4"' and will reach center of 37" 
diameter gap. Coll protected by 
stationary outer tubing. 

(6) Measures direction of field as well 
as intensity 

(7) Guaranteed accuracy |! per cent or 


better. 
(8) Low Price $350.00 complete with 
meter. 


RAWSON ELECTRICAL 


INSTRUMENT COMPANY 
112 Potter St. Cambridge, Mess. 


Za 








The Accurate Way to 


Measure Extreme 
Temperatures at a glance 


The Simplified PYRO 
Optical Pyrometer 


SELF-CONTAINED. No 
correction charts, no ac- 
cessories, no up-keep. 
Direct-reading. 


ACCURATE. Permits 
close and rapid temp. de- 
termination—even on 
minute spots, fast-moving 
objects, amallest streama. 
(Special Foundry Type” 
and “Triple Range’ also 
have RED Correction 
Scale for determining true 
spout and pouring temps. 
of molten iron, steel in 
the open.) 


LIGHT IN WEIGHT— 
Only 3 Ibs. complete. 
Handy. 


PROVED IN USE— 
Thousands in daily use. 


Stock Ranges 1400°F. 
to 7500°F 


Write for FREE Catalog No. 80—also catalogs 
on PYRO Surface, Radiation, Immersion and 
Indicating Pyrometers. 


THE PYROMETER INSTRUMENT CO. 
Plant and Lab. 
BERGENFIELD 4, NEW JERSEY 
In Canada, Sales and Repair Laboratory 
Dominion Flow Meter Company Limited 
Toronto and Montreal 
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| connection, so that chart can be 


changed quickly. Operating character- 


| istics: Instrument air supply pressure 
| can vary from 20 to 35 psi. without 


affecting timing; air consumption, 


| 0.080 cfm. at 20 psi; chart speed, one 


inch an hour; maximum limit of timing 
error, plus or minus 10 seconds an 
hour.—I/ndustrial Div., Minneapolis- 
Honeywell Regulator Co., Philadelphia 
44, Pa. 

Mention No. 184 when filling out card. 


ELECTROMECHANICAL 
COMPONENTS 





Low-force Switches 


New snap-action switches, for actu- 
ating forces as low as 0.5 oz., are 
provided with rigid lever integral ac- 
tuators. “Type W80” has flat lever 


| actuator for operation by straight- line 
| motion or slow-moving cams; “Type 


W82” has hardened steel roller on end 
of lever for reducing friction; “Type 
W822” has short roller lever actuator 


| for fast cam actuation or for maximum 
| resistance to vibration.—Micro Div., 


Minneapolis-Honeywell Regulator Co., 
Freeport, Ill. 
Mention No. 185 when filling out card. 


D-c. A-c. Choppers 


New “CH-364” and “CH-365” chop- 
pers were designed for mobile military 


and aircraft service; utilize gold con- 





tacts because gold is best material for 
0-1.5-volt d-c. range. New choppers are 
suitable for servomechanisms; will op- 
erate at any frequency between 10 and 
500 cps.—Stevens-Arnold Inc., 22 Elk- 
ins St., South Boston 27, Mass. 


Mention No. 186 when filling out card. 


Time-delay Relay 


New “CMR-TD” moving-coil perma- 
nent-magnet type relay is available 
with adjustable time delays for many 
ranges of alternating and direct voltage 





and current. Timing is set by hand. 
Full-scale ranges of less than 10 sec- 
onds can be furnished. Delay action 
is produced by magnetic drag; no ca- 
pacitors, dash pots or motors. Self- 
locking contacts rated at 5 ma. 110 vde. 
for one million operations. Ratings up 
to 500 ma. can be supplied for fewer 
operations. Relays are available also 
with non-locking contacts.—Assembly 
Products, Inc., Chagrin Falls, Ohio. 


Mention No. 187 when filling out card. 


Slip Ring Assembly 


New ten-ring slip ring assembly, for 
use in free gyro in conjunction with 
an automatic pilot, is one-piece with 
fine hard-silver rings electro-deposited 


into pre-cut grooves of machined plas- 
tic blank. Terminal lugs are an inte- 
gral part of plastic body. Palladium 
and rhodium finishes on rings prevent 
tarnish and minimize friction. Over-all 
length approx. 1% in.—Instrument 
Corp. of America, Blacksburg, Va. 


Mention No. 188 when filling out card. 


400-cps. Timing Motor 


New 400-cps. synchronous a-c. timing | 


motor, developed as a result of in- 
creased use of 400-cps. power, features 





when timing gives 


you a hard time 


y- 


Turn your problem over to the 


A. W. HAYDON COMPANY — past masters at 
solving the tough ones. 
The know-how of A. W. Haydon 


Engineers is your assurance of prompt, 


accurate service regardless of the 


Send for catalog. 


Would you like to work 
with us? We need quali- 
fied engineers now. Excel- 
lent opportunities for men 
who are looking to the 
future 


intricacies of the problem, 


A 


228 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 
Design and Manufacture of Electrical Timing Devices 














ACCURATE ELECTRICAL 
MEASUREMENTS 


WHERE PERFORMANCE OF 
EQUIPMENT DEPENDS UPON 
ACCURATE RESISTORS, SHUNTS 
OR MEASUREMENTS OF 
MILLIVOLTS 
BE SURE THEY ARE RIGHT 


BY USING 


“GRAY” 


WHEATSTONE BRIDGES 
KELVIN BRIDGES 
POTENTIOMETERS 

LABORATORY & PORTABLE 

MODELS 
RESISTANCE BOXES 
RESISTANCE STANDARDS 


RESISTORS TO + .01%, 


ACCURATE & DEPENDABLE 
RES‘STORS BUILT TO MEET 
YOUR REQUIREMENTS 


Send for Our Catalog 


Gray Instrument Co. 


64 W. JOHNSON ST. 
PHILA. 44, PA. 











IN YOUR OWN SHOP 


' with the alge V wo hep 


The only portable machine which reproduces 
15 sizes from one master alphabet. 


The only one with adjustable copy holding 
slides for multiline engraving in one set-up. 


Self-centering holding vise for nameplates 
Send for Booklets 
1-$-37—portable model * H-37—heavy duty mede! 


NEW HERMES, Inc. 
13-19 University Place, N.Y. 3, N.Y. 
CANADA: 359 St. James St., Montreal 
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THE RESISTOR OF PRECISION 


It's Power in Miniature! 





The precision - built Dalohm 
power resistor is real “power in 
miniature”. Dalohm _ resistors 
solve the production bottleneck 
when lack of space is a problem. 
Dalohm precision power resis- 
tors are unmatched for power, 
performance and dependability 

no wonder they’re rapidly be- 
coming the standard of the in- 


struments field. 
almost instantaneous starting and stop- 
ping. Torque is 0.025 oz-in. at 3000 rpm. 
T-R Leads, Silicone Coated Deposited Carbon Resistors. Power input 6 watts, including phase 
: : shift network (4.5 watts motor wind- 
>.) manne ing). Rotor speed 3000 rpm.; output 
9 LETT ) = speeds from 4000 rpm. : 1-2/3 rph. 
New motor meets temperature, alti- 
tude and vibrations requirements of 
MIL-E-5272—A. W. Haydon Ce: Wa- 
terbury, Conn. 
Mention No. 189 when filling out card. 


Risk for complete information. ai le . 
<a 1D Cireuit-controller Chassis 
UCTS, INC. New steel chassis has been designed 


Ave. abs ‘ Columbus, Nebraska fou mounting “Regohm” electric circuit 


controller and associated resistor ele- 





HARDNESS Anmthor 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 42 years. 


ments. Chassis is built in accordance 
In general use 7 with military specifications. Over-all 
for specification 0 eration S eed dimensions 5 x 6 x 3% in. Built-in vi- 

bration mounts.—Electric Regulato» 


purposes. Sim- Corp., Norwalk, Conn. 


ple, sturd y- Recorder 8" Chart Mention No. 190 when filling out card. 
Comparatively 12 or 24 hr. io : 

; Fest-point Jack 
inexpensive. Built for severe service. Users 

report 10, 12 or more years of New “110BCSH” skirted test point 
* trouble-free life. Powerful cen- jack permits safe circuit voltage read- 
trifugal speed-measuring  ele- ings up to 3000 volts ac. peak from 
tlustrated ments stays calibrated. Non-spill . 

reservoir pen. Special chart pa- 
bulletins per. Rugged clock movement. 
Ideal for analysis of new War 
tree Effort jobs. 


{ Immediate and intelligent at 
e e en tention will be given to your 
inquiries on all industrial 


& Mi Co. Inc. speed measurement problems 
g. |] Drop us a line today 


90-35 Van Wyck Expresswey Amthor Testing Instruments Co., Inc. 
Jemaice 2, N. Y. : 
49a VanSinderen Ave Brooklyn, N. Y 




















Page 84—Instruments--Vol. 26 








_ 


front of equipment panels. High collar 
protects operators from flashover dur- 
ing high-voltage checks. Actual flash- 
over breakdown to chassis occurs at 
7-8000 volts rms.—Alden Products Co., 
117 N. Main St., Brockton, Mass. 


Mention No. 191 when filling out card. 


ELECTRICAL AND ELEC- 
TRONIC COMPONENTS 





Beam Power Amplifier 


New “12V6-GT” is a beam power 
tube of heater-cathode type intended 
primarily for use in output amplifier 
of automobile radio receivers operating 
from a 12-volt storage battery.—Tube 
Dep’t., Radio Corporation of America, 


Harrison, N. J. 


Mention No. 192 when filling out card. 


Medium-mu Twin Triode 


New “6BQ7-A” is a miniature medi- 
um-mu twin triode designed for use as 
first RF amplifier tube in VHF televi 
sion-receiver tuners or as a low-noise 
IF pre-amplifier tube in UHF televi- 
sion receivers employing a crystal mix- 
er.—Tube Dep't., Radio Corporation of 
America, Harrison, N. J. 


Mention No. 193 when filling out card. 


Ceramic Capacitors 


New “Hi-Q” ceramic capacitors with 
voltage ratings of 1 to 20 kv. are avail- 
able in slug, disk, plate, and tubular 
types. Terminals are silvered brass in- 


tegrally soldered to silver electrode 
fired directly to ceramic dielectric. 
Available in many voltage ratings. 
Standard capacitances are from 4.7 to 
1000 uuf.—Hi-Q Div., Aerovos 
Olean, N.Y. 


Mention No. 194 when filling out card. 


Corp., 


Subminiature Capacitor 

New “Type 85P” molded paper ca- 
pacitor, said to be world’s smallest, is 
for continuous operation at tempera- 


_ 


For precise checking 


of temperature, humidity...) 
EVERY PLANT NEEDS 


BENDIX-FRIEZ HYGRO-THERMOGRAPH 


One of many Bendix- 
Friez precision instru- 
ments that are solving 
many tough problems 
for industry. 


FRIEZ 


Export Sales: 


Bendix International Division, 72 Fifth Avenue, New York 11, N.Y. 


FREE cxc'taviomenr CATALOG 





72 pages crammed’ ' 
with THOUSANDS of 
newest Photo Tools, 
Cameras, Lenses, Pro- 
jectors, Lighting 
Equipment, Develop- 
ing Equipment, En- 
lorgers, etc. for the 
Amateur and Profes- 
sional, in every day 
SCIENTIFIC and IN- 
DUSTRIAL WORK. 


CAMERAS—ot all types! Special pur- 
pose, Photomicrography, Laboratory, NEW 
POLAROID LAND BACK, etc. 
~ World’s largest stock from 
“to 72". — All speeds, and types, 
special Mounts, Lenskoting, etc. 


LABORATORY EQUIPMENT — 
tainless Steel Equipment, Dryers, etc. 


Write TODAY to... 


Burke «James, Inc. 


FINE PHOTOGRAPHIC EQUIPMENT SINCE 1897 
321 $ Wabash Ave. Chicago 4, Ilinois, US A 


INSTRUMENT DIVISION of 
1408 Jaylor Avenue + Baltimore 4, Maryland 


If your plant maintains temperature 
and humidity control, the Bendix-Friez 
Hygro-Thermograph offers you a graphic, 
scientific, year-’round check on the effi- 
ciency of that control. Hygro-Thermo- 
graph actually protects your air condi- 
tioning investment by giving you a 
precise record which shows instantly 
any variation in temperature or relative 
humidity. Producer of the world’s finest 
weather instruments, Bendix-Friez is 
rendering constantly increasing service to 
industry. Find out how we can help you. 


mA d 


adj” 


AVIATION CORPORATION 





MICO 


“SOLDERUX” 


INSTRUMENT 
SOLDERING FLUXES 


Non-Corrosive 


Especially recommended for soft solder 
ing fine wires and small parts of many 
metals including steel, brass, chromel, 
constantan, nickel, silver and copper. 


MICO SOLDERLUX LIQUID 
for vigorous action 
MICO SOLDERLUX CREAM 
for strong action 


MICO SOLDERUX PASTE 


for milder action 





These fluxes are unique in that chemi 
cal action, so necessary in cleaning 
metals of oxides, grease, and dirt, does 
not begin until soldering temperatures 
are reached. When work vools, any re 
maining flux subsides into a chemically 
inert material of low conductivity hav 
ing non-hygroscopic properties, 


1 OZ. TRIAL JAR—50c 


MICO INSTRUMENT CO. 


86A TROWBRIDGE STREET 
CAMBRIDGE 38, MASS. 
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Simpcer supervision, greater operating effi- 
ciency . . . improved coordination . . . these 
are some of the contributions that graphic 
instrumentation is making in the process in- 
dustries. Recognizing the ever increasing im- 
portance of graphic techniques, Honeywell 
offers complete engineering service . . . cover- 
ing instrumentation, panel design, and con- 
struction. 


Instruments 

Tel-O-Set miniature indicators and recorders 
are supplied for temperature, pressure, flow 
and liquid level. They take a front-of-panel 
space only 5 inches square . . . fit readily into 
process diagrams. They meet the most crit- 
ical demands for accuracy, simplicity, and 
utility. 


Behind the panel are compact Tel-O-Set Con- 
trollers. They provide a choice of control 
actions. 


Console desks, with integrally-mounted Elec- 
troniK Precision Indicators, give operators a 
convenient means of monitoring a large num- 
ber of critical temperatures. 


For remote transmission, Honeywell has a 
full line of temperature, pressure, flow and 


level transmitters and receivers of both pneu- 
matic and electric types . . . working with a 
broad selection of sensing elements. 


Panel Design 
Every panel is custom-designed for its in- 
tended job by Honeywell’s staff of panel 


Instruments 


engineers. After initial consultations, they 
develop a layout that fits all instruments, 
signals, remote control stations and other 
equipment in a coordinated design. All ele- 
ments are located for greatest convenience 
and ease of manipulation. The overall ap- 
pearance is made attractive and simple to 
follow, to aid in reducing operator fatigue. 
Final working drawings are prepared follow- 
ing consultation with the customer .. . then 
actual fabrication begins. 


Panel Construction 


In Honeywell’s shop devoted exclusively to 
panel production, skilled workmen do a com- 
plete assembly job. Every instrument, con- 
troller and accessory is mounted in place. All 
back-of-panel wiring and piping is completed, 
so the board is ready to connect to plant 
equipment. Before shipment, the entire panel 
goes through rigorous tests to assure trouble- 
free installation and start-up when the panel 
reaches its destination. 


Squeezing out 
with the 


Construction 








Blt =... 





MORE THAN 50 Tel-O-Set Indicators and Recorders are mounted on this 
Honeywell graphic panel. The section shown here includes temperature, pres- 
sure, flow and liquid level controllers for a coking unit 


| ; 
— 

; 

? 
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we 
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higher yields — 
help of centralized control 


gram, give operators precise, readily readable facts 
on each variable. And behind the panel, their 
companion Tel-O-Set controllers automatically reg- 


Desicnep to upgrade reduced crude, the Lummus 
coking unit at a big refinery gets the last useful 
drop out of feed stock. Centralized control, by 


means of a Honeywell graphic panel, keeps all 
critical process variables in line. ..simplifies super- 
vision of the entire process. 


Accurate control pays dividends here. In fraction- 
ation, it helps to obtain maximum throughput 
and quality of the desired cuts, and to get proper 
composition of the coking furnace feed. In the 
coking furnace, precise control prevents formation 
of coke in the furnace tubes, assuring efficient 
operation. 


Tel-O-Set recorders, installed in the process dia- 


° 


ulate critical variables throughout the unit. The 
entire panel functions as one giant instrument... 
functional but attractive in appearance . . . efficient 
and precise in operation. 

Our local engineering representative will be glad to 
discuss how panels by Honeywell can help you get 
the most from your process. Call him today .. . 
he is as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., /n- 
dustrial Division, 4482 Wayne Ave., Philadelphia 
44, Penna. 


@ REFERENCE DATA: Write for Composite Catalog No. 5000 for a condensed descristion of the complete Honeywell line. 


Honeywell 


Fouts we Coitiols 





AWANLAS Ibs 


NOW! 


from Stock 


THERE 


—in a wide variety of designs, 
sizes and materials. 


We wiil be glad to place your name 
on the list to receive copies of the 
monthly Trinity Thermowell Stock List. 


TRINITY EQUIPMENT 


ON 


oes Oo RAT I 


Request 
your copy 
now. 


494 Westfield Ave., East 


Roselle Park, New Jersey 


THERMOWELLS and other Specialties for the Process Industries 











Fine 
PRESSURE 
GAGES... 


—are the result of good design, 
materials 





careful selection of 
and meticulous care in manu- 


facturing. 


In the Acragage you get these 
three vital factors plus the fa- 
mous solid front with full area 


blow out disc. 


Catalog M-50 tells much about 
these better Acragages. 


Send for your copy today. 


Th ACRAGAGE 
Corporation 











WAMPUS LANE - MILFORD, CORR. 
OODODSRDOREDEDODDOOD ORC NGSCRDEACSODAD NO NODOOROROOD 
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er ROUNDS 


with STRAIGHT Line 
Steel Type 


Hercules Holders are made in several sizes 
to take standard Hercules ‘'Shoulder-style™’ 
Heavy Duty Stee! Stamping Type 

On rounds, a wedge-shaped spacer gives a 
concaved stamping face. On concavities 
an extended wecge spacer gives a con- 
vexed stamping face. On flat surfaces, the 
type is used in a regular straight line 
holder 

Write for details and price list. 


ompany 


3-11 Morrell St. ELIZABETH 4, N. J. 


eS SS CSS SSCS E ESSE SS SEES EET eee eeeeeser 


NEW INSTRUMENTS 





tures up to 125 deg. C. Units are im- 
pregnated with “Prokar,” high-temper- 
ature organic material polymerized to 
a solid resin, then molded in a mineral- 
filled high-temperature plastic. Stand- 
ard RTMA 20 percent and 10 percent 
capacitance decade values available; 5 
percent values at extra cost.—Sprague 
Electric Co., 199 Marshall St., North 
Adams, Mass. 
Mention No. 195 when filling out card. 


Multiplier Probe 


New “100X” multiplier probe ex- 
tends d-c. voltage ranges of standard 
vacuum-tube voltmeters 100 times. 
Complete safety for user is assured by 
a heavily insulated handle, fitted with 
a finger guard. Probe is 8.5 inches long 
and has a 5-foot flexible cord and 
grounding wire.—Insuline Corp. of 
America, 3602 35th Ave., Long Island 
City is N. Y. 


Mention No. 196 when filling out card. 


High-stability Capacitors 


New “Stabelex D” capacitors, for use 
in equipment subjected to extreme al- 
titude and climatic changes, have 0.8 
percent change in capacitance from 


all] 


plus 20 deg. C. to minus 80 deg. C. 
Power factor is 0.00025 at 1 ke. Insula- 
tion resistance at 20 deg. C. is said to 
be about 500 times that of commercial 
oil capacitors. It is claimed that capaci- 
have time constants in excess of 
4800 hours.—Jndustrial Condensei 
Corp., 3243 N. California Ave., Chi- 
cago 18, Ill. 
Mention No. 197 when filling out card. 


‘ 


tors 


Subminiature Pulse 
Transformers 


New potted pulse transformers, be- 
lieved to be smallest and lightest in 
existence by a wide margin, are 5/16 


in. in diameter and 1/8 in. high; weigh 
0.01 oz. when potted in a thermoplastic 
capsule; are mounted by a pin through 
axial hole.-—The Jacobs Instrument Co., 
Bethesda, Md. 

Mention No. 198 when filling out card. 





Subminiature Pulse 
Transformer 


New “MPT 101-0.1” is said to be 
smallest pulse transformer now com- 
mercially available; weighs less than 


234 


0.03 oz. and is slightly smaller than 
a pea; meets MIL-T27 test specifica- 
tions, including Table 1A humidity re- 
sistance tests. New design techniques 
and a special iron core make possible 
0.1 microsecond pulse widths and rise 
times of less than 0.005 millimicro- 
seconds when used in recommended 
P C A eircuits.—P C A Electronics, 
lne., 6868 De Lougpre Ave., Hollywood 
28, Calif. 


Mention No. 189 when filling out card. 


Plate Assemblies 
for Miniaturization 


New combinations of ceramic capaci- 
tors, resistors and printed conductors, 
in exceptionally compact and conveni- 
ent units called plate assemblies, are 
produced by two distinct methods: (1) 
By using high dielectric base plate 
which is also used for dielectric of ca- 
pacitors; and (2) by using a separate 
base plate and affixing thereto indi- 
vidual dielectric ceramic capacitors 
resistors. Number and combination of 
capacitors/resistors in a single unit is 
limited only by A of material and 
physical size. Hi-Q Div., Acrovow 
Corp., Olean, N.Y. 

Mention No. 190 when filling out card. 


Coaxial Connector 


New “bee-size” connector is com- 
pletely assembled with single conductor 
cable which has been treated with econ- 
ductive materials reducing self-gener- 


ated noise by 90 percent—important in 
high-impedance terminations such as 
crystals, photocells and capacitive 
types. Applications include piezo-elec- 


ACCESSORIES 
for the “AN” Series 


snus 90 poncTvON SHELL HE. 22AE 


Here is the answer to a frequent question we 
receive from people everywhere. Yes, Cannon 
does make a complete line of accessories to be 
used in conjunction with the AN Series of con- 
nectors. Complete engineering data on each of 
these is given in the Cannon AN Bulletin, avail- 


able on request. 


CANNON ELECTRIC 


Since 1915 & 


Factories in Los Angeles, Toronto, New Haven, Benton Harbor. Rep- 
resentatives in principal cities. Address inquiries to Cannon Electric 
Company, Dept. A-180P. O. Box 75, Lincoln Heights Station, Los 
Angeles 31, California, 
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This new 190-A @ Meter measures an essential 
figure of merit of fundamental components to 
better overall accuracy than has been pre- 
viously possible. The VTVM, which measures the 
Q voltage at resonance, has a higher impedance. 
Louding of the test component by the Q Meter 
ond the minimum capacitance and inductance 
have been kept very low. 


SPECIFICATIONS—TYPE 190-A 
FREQUENCY RANGE: 20 mc. to 260 mc. 


RANGE OF Q MEASUREMENT: 
Q indicating voltmeter 
Lew Q scale 
Multiply Q scale 
Differential Q scale 
Tetel Q indicating range 


50 te 400 
10 te 100 
0.5 te 3.0 
0 te 100 
5 te 1200 


PERFORMANCE CHARACTERISTICS OF INTERNAL 

RESONATING CAPACITANCE: Range —7 mmfd. 
te 300 mmfd. (direct reading). 

POWER SUPPLY: 90-130 volts —60 cps 
(internally regulated). 


Write for further information 


42) BOONTON “RADIO 


NEW DEVELOPMENT in 


Q-METER rype 190-4 


17 YEARS OF RESEARCH PRODUCED 
THESE IMPORTANT FEATURES 


® Single, easy-to-read meter, with parallax 
correction, for all functi 

® Q indicating voltmeter: 50 to 400. 

© Multiply Q scale: 0.5 to 3.0. 

© A differential Q scale for accurately indicating 
the difference in Q between two test circuits. 

® Additional accurate expanded scale for mea- 
suring low values of Q. 

eA fer type r ti pacitor dial for 
improving setting and reading accuracy. 

© Careful design to minimize instrument load- 
ing of circuit under test. 

® Low internal induct " pacitance and | 
resistance. 

® Regulated power supply for increased stabil- 
ity and accuracy. 

® Tunable oscillator in four ranges calibrated 
to high accuracy. 


© Compact, simple, rugged construction. 




















BOONTON-NJ-US:A OPV LN 








HYDROSTATIC 
GAUGES 


FOR ALL PURPOSES 














UEHLING INSTRUMENT CO. 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 


PRESSURE *- VACUUM °* DRAFT 
DEPTH & ABSOLUTE PRESSURE 
BAROMETRIC PRESSURE 
DIFFERENTIAL PRESSURE 


SEND FOR BULLETINS 


470 GETTY AVE., 
PATERSON, N. J. 





chemical, etc. fields. 


Ridge Ave., 





INSTRUMENT SALES ENGINEER 


With minimum of 5 years successful field selling experience. 
Well known line. Unique operating principle. Contract nation- 
ally with manufacturers’ agents and customers in power, gas, 
Salary and expenses. Headquarters New 
York City. Box 229, Instruments Publishing Company, 921 
Pittsburgh 12, Penna. 
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tric instruments, capacity gages, mag- 
netic reeording heads, radar, ete. In- 
sertion loss for 3 ft. of cable and 2 
complete male and female connectors, 
0.9 db at 400 Mc.—Microdot Div., Pelts 
Corp., 1826 Fremont Ave., South Pasa- 
dena, Calif. 
Mention No. 191 when filling out card. 


Cushioning Material 


New “CPC” (compounded polyvinyl 
chloride) is said to have outstanding 
shock-proof qualities. Compresses more 
than many types of rubber but with- 
stands extreme cold temperatures. Can 
be formed or molded inexpensively in 
any shape. Can be bonded to any known 
surface, is fungus proof, and will not 
support combustion. Various grades in 
all colors are available.—Calresin Corp., 
333 N. Santa Anita, Arcadia, Calif. 

Mention No. 192 when filling out card. 


Miniature Transformers 


New line, said to be “the smallest 
hermetic transformers ever made,” 
eovers entire range of audio require- 
ments for subminiature equipment. 


947 


They include input, interstage and out- 
put transformers, as well as a reac- 
tor. Overall case dimensions, % x 11/16 
x 29/32 inch, said to be “roughly half 
the volume of any miniature hermetics 
available today.” Weight 0.8 ounce.— 
United Transformer Co., 150 Varick 
Sz., New York 3, N. Y. 
Mention No. 193 when filling out card. 


Flexible Coil Forms 


New “Flexiform” bobbins eliminate 
taping operations on motor field coils. 
Flanges are of flexible rope paper and 
fastened to core by process which elim- 


inates swaging. Dielectric kraft paper 
used for core.—Precision Paper Tube 
Co., 2035 W. Charleston St., Chicago 47, 
Ill. 


Mention No. 194 when filling out card. 





Four-watt Resistor 


New “Type PW4” power resistor, 
rated at four watts, is insulated with 
an inorganic core material molded in 
a high-temperature plastic; will not 
support combustion. Units available 
from 1 to 8200 ohms in plus-and-minus 
5 and 10 percent tolerance.—I/nterna- 
tional Resistance Co., 401 North Broad 
St., Philadelphia 8, Pa. 


Mention No. 195 when filling out card. 


Ferramic Cores 


New line of “Ferramic” cores for 
use in digital computors are molded of 
“Ferramic MF 1118,” a soft magnetic 
material featuring square _hysteris- 


°° 0-0. O o 


ILLUSTRATION SHOWS SIZE COMPARED 
TO ORDINARY STRAIGHT PIN 





loops, high volume-resistivity, and low 
loss-factor. Switching time is less than 
one microsecond. Magnetic properties 
include: initial permeability of 43, max- 
imum permeability of 700, saturation 
flux density of 2350 Gauss, residual 
magnetism of 2130 Gauss, and coercive 
force of 1.5 Oersted. Several core sizes 
are available-—General Ceramics and 
Steatite Corp., Keasbey, N. J. 
Mention No. 196 when filling out card. 


Glass-bonded Mica Forms 


New “Mycalex 410,” glass-bonded 
mica dielectric, is versatile coil-form 
material using injection-molding tech- 
nique. Material is nonporous, has last- 
ing dimensional stability, and with- 


stands severe shock and vibration. Elec- 
trical desirabilities include high dielec- 
tric strength and arc resistance, high 
volume resistivity, permanent electrical 
stability, and low loss-factor to above 
24,000 Mc.—Mycalex Corp. of America, 
Clifton Blvd., Clifton, N. J. 


Mention No. 197 when filling out card. 


Armored Power Plug 


New “821” miniaturized armored 
plug, designed for superior electronic 
equipment, is rugged and withstands 
high impact, extreme temperatures, 
and high moistures. Blades capture 








Stic 
AVAAMIC 
"DEHUMIDIFIER 


Backed by years of experience, 
INDUSTROL Dynamic Dehumidifiers 
have been especially designed to 
provide clean, dry instrument air, at 
low cost. With their use a drastic re- 
duction of instrument maintenance 
is made possible. Costly instruments 
can last longer, operate at maximum 
efficiency. 





Perfect heat distribution built into 

the design of these units assures 

excellent regeneration. To care for 

future needs, units are so designed 

that larger chambers can be installed 

with minimum effort and expense, 

should unit capacity need to be increased. 


Industrol syyqpene: Dehumidifiers 
Mee . 
offer these advantages: 
© Simplicity of design ® Minimum maintenance 
© Ease of installation © Complete dependability 
© Superior type of desiccant © Compact, economical, 
—easily replaced without rugged 
dismantling unit © Sizes—35 - 1500 cfm. 
© Perfect regeneration—steam or electric 
SEND FOR _.. new illustrated Bulletin DD. 
140 describing INDUSTKOL 
Dehumidifiers and how to 


size @ unit to fit your re 
quirements 
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‘Circuitry — 


ADVANCE 
RELAYS 


Hi, 


There are many reasons 
why Industry specifies 
ADVANCE RELAYS: They 
meet or surpass Military 
and Civilian require- 
ments — many types have 
AN approval— many are 
hermetically sealed — oll 
are lightweight — small — 
rugged — compact — und 
all are precision-built for 
efficient, trouble-free, 
long life performance. 


If you have relay problems 
involving contact loads, 
coil resistances, close 
differential, timing 
features, input sources, 
critical environment or any 
particular requirements 
involving unusual or 
accurate circuit behavior, 
ADVANCE can supply 

the relay. 


A complete line of relays 
for radar, radio, electroni¢ 
and electrical equipment 
applications. 


Write for new, descriptive 
Catolog containing 


> detailed information about 


ADVANCE Relays 
and facilities. 
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wire on all sides screw head and are 
securely staked. Strain relief guard 
withstands 25-lb. pull. All screws are 
staked.—Automatic & Precision Mfy., 
315 E. 91 St., New York 28, N. Y. 
Mention No. 198 when filling out card. 


Ion Resins 


New “Amberlite” ion resins are dis- 
tributed in laboratory quantities (up 
to 25 lbs.) for variety of jobs in analy- 
sis, synthesis, and separation. Come 
in purefied analytical grades ready for 
immediate use in lab exchange col- 
umns.—Fisher Scientific Co., 717 
Forbes St., Pittsburgh 19, Pa. 

Mention No. 199 when filling out card. 


Film Badge 


New “Dosifilm” was designed to su- 
persede open-faced metal film badges 


| worn to record radiation exposure of 


radioisotope and x-ray workers. A lead- 
silver filter and three films of varying 
sensitivity are packed into plastic en- 
velopes. Combination permits accurate 
reading of exposures from 20 roentgens 


down to unusually low level of 10 milli- 
roentgens. Radiations of various wave- 
lengths can be distinguished because of 
their various interactions with filter. 
“Dosifilm” weighs 0.5 oz. fully loaded. 
Clip will not make holes in clothing. 
Film envelope is water-tight and light- 
tight when clamped into spring steel 


| closure. Identification number stamped 


on closure prints on film when exposed 
to x-ray, so that film may be subse- 
quently used as legal evidence. ‘Dosi- 
tilm can be supplied in seven colors to 
distinguish between areas or time pe- 
riods.—R. C. Scientific Instrument Co., 
Ine., 335 Culver Blvd., Playa del Reu, 
Calif. 
Mention No. 200 when filling out card. 


North American encourages advanced 
thinking, because they know looking 
ahead 1s the only way to maintain lead- 
ership in the aviation industry. That’s 
why North American needs men of 
vision. If you like hard thinking and 
would like to work for a company that 
will make the most of your ideas, you'll 
find real career opportunities at North 
American. North American offers you 
many extra benefits, too. 


North American Extras — 


Salaries commensurate with ability and 
experience * Paid vacations * A grow- 
ing organization * Complete employee 
service program * Cost of living bo- 
nuses * Six paid holidays a year * Fin- 
est facilities and equipment * Excellent 
opportunities for advancement * Group 
insurance including family plan * Paid 
sick leave * Transportation and moving 
allowances * Educational refund pro- 
gram * Low-cost group health (includ- 
ing family) and accident and life in- 
surance * A company 24 years young. 


Write Today 

Please write us for complete informa- 
tion On career opportunities at North 
American. Include a summary of your 
education, background and experience 


Airborne Electronic Equipment 
Equipment Flight Tests 
Precision Instruments 
Automatic Controls 
Propulsion Systems 
Servo-Mechanisms 
Airframe Studies 

Radar Devices 
Instrumentation 

Micro Wave Techniques 
Metallurgical 
Electroplating 
Engineering Planning 




















NORTH AMERICAN 
AVIATION, INC. 


Aerophysics, Electro-Mechanical Research 
Division 


Dept. 4, Personnel Section, 
12214 Lakewood Bivd., Dewney, California 


North American Has Built More Airplanes 
Than Any Other Company In The World 
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D-¢C INSTRUMENT 
AMPLIFIER 





@ A rugged, stable D-C Amplifier, with less drift. 


@ Has permanent components—no electrolytic capacitors, 
no choppers. 


@ Uses only tube types on standard Preferred list. 


@ High response speed (in the order of 1/10 sec. nominal— 
faster on the higher ranges). 


@ Accuracy better than 0.1% on higher ranges . . 
1% general accuracy. 


@ For industrial applications, ranges down to | millivolt 
and 20 microamperes—for laboratory service, 
ranges down to 100 microvolts and 2 microamperes. 


@ Interchangeable plug-in range standards. 


@ Descriptive bulletin on request. 


WESTON ELECTRICAL INSTRUMENT CORPORATION 
614 Frelinghuysen Avenue, Newark 5, New Jersey 


WESTON 
Guliamenld 
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Film envelope is water-tight and light- 
tight when clamped into spring steel — 
closure. Identification number stamped 

| on closure prints on film when exposed NORTH AMERICAN 
to x-ray, so that film may be subse- 
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Automatic Control 
of 


Chemical Processes 


By 
A. J. YOUNG 


Chief of Instrumentation, Imperial Chemical Industries, Ltd 


This first article of a series on process control 
covers background data and terminology, and in- 
troduces detecting-element characteristics. The au- 
thor is chief of instrumentation of Imperial Chem- 
ical Industries, Ltd.—the “DuPont” of England. 


CHAPTER 1. INTRODUCTION TO THE CONTROL LOOP 


UTOMATIC-control application technique has been 

the subject of much prolonged theoretical study. How- 

ever, the theoretical basis of the technique still re- 
mains somewhat unappreciated by many plant engineers 
whose job it is to apply this technique to plant control prob- 
lems. Consequently the design of control] installations and 
the choice and adjustment of controilers is usually based on 
experience and empirical formulae. 

Experience is usuaily a sound guide, but it takes a long 
time to acquire and can not be handed to a new man like a 
job instruction manual. Therefore, an understanding of the 
basic principles of any technique has two great advantages: 
It helps the new man to the field to do more useful work 
at an early stage in his career, and it enables the experi- 
enced man to make real advances in technique more readily. 

Advances in technique, design and practice in chemical 
processes have been rapid. The choice of control equipment 
has become more difficult as the number of available types 
has increased, and the proper application to meet prob- 
lems in the plant, particularly in automatic control instal- 
lations, is a job for the specialist. This plant engineer o1 
chemist needs a good, genera] appreciation of the funda- 
mentals of instrumentation. 

It will not be long before plants are completely de- 
signed for automatic control, and the engineer must know 
the plant characteristics he will have to incorporate in 
the control system. Unfortunately, there is not yet avail- 
able sufficient data on the characteristics of existing plants 
(as they affect the control problem) to make such design 
completely possible in detail. There are, nevertheless, some 
well established principles to guide the designer. 

Research chemists should also be kept well briefed on every 
improvement in any piece of plant equipment which may 
remove a limitation to the development of some new process. 
Instrumentation is constantly improving and in doing so 
tends to lessen such limitations; instrumentation is there- 
fore of great interest to the research chemist. New proc- 
esses have been made possible by advances in measuring 
and control technique. 


EDUCATION 


In many countries, little provision has been made for edu- 
cation in instrument matters in the engineering and science 
courses at universities and technical colleges. The U.S.A. 
gave the lead in remedying this state of affairs, and there 
is now a strong movement in many other countries to insure 
that engineers, physicists, and chemists are given a general 
grounding in the principles of modern industrial instrumen- 
tation. 
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An added obstacle in the way of acquiring information 
hitherto has been the dearth of suitable books and papers 
written for the “nonspecialist.” This obstacle has been 
magnified by the wide variety of terms which have been 
used in discussions and papers on automatic control. There 
now is progress toward an international terminology; this 
time the lead comes from Britain. The British Standard In- 
stitution has now issued recommendations for a standard 
terminology. The terminology recommended by the Amer- 
ican Society of Mechanical Engineers, which is basically 
similar to the B.S.I. terminology, will be presented for com- 
parison. 


COLLABORATION BETWEEN MAKERS AND 
UsEeRS OF INSTRUMENTS 
Many instrument manufacturers have strong teams of 
development and application engineers, but without a 


TIVE DISPLACEMENT 
Pump 


Fig. 1. Flow-control system with control valve in parallel with pump; 
series connection is not used because pump might be damaged if controller 
shuts off valve in series with pump. 


strong “feedback” of plant experience from the users, the 
manufacturers are needlessly hampered in producing the 
best possible equipment. It is salutory to recall, in this 
connection, the history of the development of the now famil- 
iar automatic potentiometer recorder. 

The first models were designed and built before 1895 by 
Professor H. C. Callendar at Cambridge in collaboration 
with Sir Horace Darwin, founder of the Cambridge Instru- 
ment Company, for the measurement of temperatures in 
blast furnaces. As British industry did not realise the im- 
portance of this development, the development was per- 
fected in the U.S.A. Thus the idea which originated at Cam- 
bridge, England, was later exported in fully developed form 
to England from the U.S.A, 





In a similar manner the work on automatic control by 
Callendar, Hartree and Porter received very little atten- 
tion until it was used in the United States for developing 
control theory for application to pressing plant problems. 

Such neglect of brilliant research work cannot occur when 
plant managers know and appreciate what a valuable tool 
instrumentation is; it is the duty of “specialists” to keep 
their non-specialist colleagues in the plant and laboratory 
well informed. 


APPLICATION FACTORS AND ADVANTAGES 


Control, whether manual or automatic, cannot be more ac- 
curate than the measurements of the controlled condition 
upon which it is carried out. Discussion of the measuring 
system is outside the scope of these articles, but the im 
portant general requirements will be stated as seems neces- 
sary for giving a picture of the control problem as a whole. 

Automatic control does not replace operators. It helps 
operators to achieve better control, and to obtain maximum 
plant efficiency with less effort and with greater consistency. 

In the complex plant, which depends on the close inter- 
relation of many variables, manual control is often impos- 
sible. Such plants have only come into being because of auto- 
matic control. 

Large reduction in operating costs result from even a 
small percentage reduction in reject product, or in lost 
production time. Advantages of automatic control include 
also the improvement in working conditions that result from 
the smooth and safe running which can be assured by auto- 
matic control. The savings in capital and running costs 
which would result from designing plants specifically for 
automatic control are now being investigated. 


TERMINOLOGY 


The automatic-control-system closed loop. Every auto- 
matic control system forms a complete closed loop of which 
the plant is an integral part. Such a loop is shown dia- 
gramatically in Fig. 1 for a flow-control system, and in 
Fig. 2 for a temperature-control system. Both systems are of 
the general form shown in Fig. 3, of which the component 
parts are: 

(i) A measuring unit which gives the measurement of the 
controlled condition (temperature, flow, liquid level, pH, 
conductivity, refractive index, absorption coefficient for a 


Fig. 2. Temperature-control system for a batch process. Hot water enters 
at left an leaves at right to maintain chemical solution in inner tank at 
desired temperature. 


given kind of radiation, or any other variable upon which 
the process can be controlled). 

(ii) A controlling unit designed to (1) compare the meas 
ured value of the controlled condition with the value of 
the controlled condition which it is desired to maintain (i.e., 
the desired value of the controlled condition) and (2) to take 
the necessary action to decrease the difierence between the 
two values (i.e., the deviation) to a minimum. 

(iii) A regulating unit, which may be a rheostat in an 
electric circuit, a valve in a pipeline, a variable-speed gear 
on a machine, etc. The controller operates the regulating 
unit to maintain the controlled condition as close as possible 
to the “desired value.” 

(iv) The plant. The system is completed by the plant, 
and the difficulty of the control problem depends on the 
location of the point of measurement of the controlled con- 
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Fig. 3. Automatic-control-system closed loop. D.E. (c) is detecting ele- 
ment of automatic controller. Dotte lines show alternate positions for 
monitoring indicator or recorder. D.E. (m) is detecting element for moni- 
tor. 


dition relative to (1) the location of the regulating unit 
and (2) the point at which disturbances enter the plant. 


British Standard Institution recommended terminology. 
The terms used in describing the control loop are those rec- 
ommended by the British Standard Institution, as quoted 
from the B.S.I. “Glossary of terms used in Automatic Con- 
trolling and Regulating Systems—Section I1—Process Con- 
trol.” The number given with each definition is the reference 
number of the term in the glossary. 

2102. Controlled condition. The physical quantity or con- 
dition of: the plant which it is the purpose of the system to 
control. 

2103. Desired value (index value). The value of the con- 
trolled condition to which the automatic contro] mechanism 
is adjusted. In process control the desired value may be 
fixed or it may be varied by an external agent. 

2104. Signal. The physical quantity by which one part 
of the control system influences another. 

2105. Automatic controller. A mechanism in which the 
value of a controlled condition is compared with a desired 
value and which operates in such a way as to reduce the 
deviation of imposing control action on a regulating unit. 
It comprises the measuring element and the controlling unit. 

2106. Measuring unit. The urit comprising those elements 
(detecting element and measuring element) that ascertain 
the value of the controlled condition. 

2107. Detecting element. That part of the measuring unit 
that responds directly to the value of the controlled condi- 
tion. 

The terms “detecting element and “measuring element” 
should not be confused. The former is the “pickup,” the 
latter is the measuring instrument exclusive of the pickup, 
or detecting element. 


Continued on page 132 
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GAS GRAVITOMETERS 


By J. M. QUIRK 
Southern California Gas Co. 


Important factors in the measurement of specific gravity of 
gas include instrumental methods and temperature and 
pressure factors. The “Ranarex” gas gravitometer is de- 
serfoed in detail, including principle, operation, refinements, 
auxiliary equipment calibration, and maintenance. 


‘A : VHIS article deals with the meas- 
urement of the specific gravity 
of gas. The specific gravity of a 
gas is the ratio of the weight of a given 
volume of the gas to the weight of an 
equal volume of air which is dry, free 
from carbon dioxide, and at the same 
temperature and pressure as the gas. 
Specific gravity is important in the 
measurement of gas volumes by the 
orifice meter, which is at present the 
most satisfactory means of measuring 
large and variable volumes of gas. Spe- 
cific gravity is required also for calcu- 
lations in the calibration of positive 
displacement meters, venturi and other 
types of head meters, the purging of 
pipe lines and holders, and in the cor- 
relation of various gas engineering 
data. Specific gravity also affords 
means for control of quality of manu- 
factured gas because a change in gas 
quality is indicated by a change in its 
specific gravity. 


METHODS OF MEASUREMENT 


The specific gravity of a gas or mix- 
ture thereof may be measured by one 
of three methods: (1) weighing, (2) 
applying the laws of fluid flow, or (3) 
utilizing the viscous properties of gases. 


Direct Weighing 

By the use of an analytical balance 
and weights, a specific-gravity reading 
can be obtained by weighing a volume 
of gas and an equal volume of dry air 
which is free of carbon dioxide. The 
gas and the air must be at the same 
temperature and pressure. 


Indirect Weighing 

One method of indirect weighing is 
by the application of Archimedes’ prin- 
ciple, which states that a body im- 
mersed in a fluid is buoyed up by a 
force equal to the weight of the fluid 
displaced by it. Therefore, the specific 
gravity of a gas can be determined by 


*Presented at the Los Angeles Harbor Junior 
College “Instrument Maintenance Short Course,” 
Nov. 14, 1951. 
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comparative air and gas pressures to 
obtain equal buoyancy in a closed cham- 
ber. Another method of indirect weigh- 
ing consists of comparing the weight 
of a column of gas to the weight of an 
equal column of air. 


Resistance Due to Fluid Friction 


The fluid friction or “drag” of a gas 
as it passes over a surface, as com- 
pared to the force or “drag” of air sub- 
jected to the same conditions can be 
expressed in terms of specific gravity. 


Velocity of Flow 


The relative speeds of a volume of 
gas and air (under identical conditions 
of temperature and pressure) escaping 
through an orifice can be used to meas- 
ure specific gravity. 

The selection of method and instru. 
ment should be based, first, upon the 
required accuracy under the most diffi- 
cult operating conditions which may 
be encountered and, second, on compai- 
ative cost, calibration, repair, main- 
tenance, and installation factors. 

This article discusses the “Ranarex” 
gravitometer, which utilizes the prin- 
ciple of resistance due to fluid friction. 


PRINCIPLE OF OPERATION 


When a body moves in a gas, the 
amount of gas dragged along depends 
on the internal, or fluid, friction of the 
gas. The force required to overcome 
this internal friction of the gas is di- 
rectly proportional] to the specific grav- 
ity of the gas. The “Ranarex” instru- 
ment measures this force in terms of 
the specific gravity of the gas. 

The measuring mechanism (Fig. 2) 
consists of two sealed cylindrical fan 
chambers, each containing an identical 
motor-driven impeller wheel and an 
impulse or “pick-up” wheel. The im- 
peller wheels, or fans, are driven at 
exactly the same speed but in opposite 
direction. 

When the instrument is in operation, 
the lower chamber is supplied with a 
stream of the gas under test. This gas 


Fig. 1. The “Ranarex” spect- 
fic-gravity recorder. 


is caught up by the impeller wheel, 
whirled in a clockwise direction, and is 
driven at high velocity around the 
blades of the impulse wheel. As the 
gas flows around the impulse-wheel 
blades it drags the impulse wheel in the 
same direction of rotation, thus im- 
parting a clockwise torque to the gas 
impulse-wheel shaft and its external 
lever. This terque is proportional to 
the specific gravity of the gas. 

In order to eliminate the effect of 
changes in temperature and atmos- 
pheric pressure, a comparing torque 
is produced in the upper, or air, cham- 
ber. The action of the air in the air 
chamber is identical to that of the gas 
in the gas chamber except that it is 
driven in a counter-clockwise direction, 
thus imparting a counter-clockwise 
torque to the air impulse wheel, shaft, 
and air-chamber torque lever-arm. 

The torque in the air chamber and 
that in the gas chamber are compared 
by connecting the two external torque 
lever arms together at an equal dis- 
tance from their fulcrums so that the 
two lever arms are made to pull against 
each other. The resultant torque de- 
flects the indicating pointer in propor- 
tion to the specific gravity of the gas. 
The torque of a lever is equal to its 
force times its effective lever arm. 
Therefore, when the two levers pull 
against each other, their position will 
change to balance the two torques and 
to operate the indicating and recording 
mnchanism. 


DESCRIPTION OF GRAVITOMETER 


The “Ranarex” specific-gravity re- 
corder weighs about 90 lbs. and is en- 
closed in a case approximately 26 x 
12 x 11 inches. The instrument (Fig. 3) 
is composed of three sections—(1) a 
rear driving section on which is 
mounted the drive motor, pulleys, the 
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4—Whirling air strikes 
this impulse wheel and 
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| 3—Whirling gas strikes 
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shaft. 





Gas Chamber 


Gas Outlet 


Fig. 2. Principle of the ‘“‘Ranarex” 


drive belt assembly, and covers, (2) 
the center section, which houses the 
measuring and humidifying compart- 
ments and (3) the two measuring com- 
partments in the front section, which 
supports the indicating and recording 
mechanism, scale, chart, and clock. 
These three sections, when sealed to- 
gether with gaskets and wing screws, 
form two separate measurement com- 
partments, one for gas and the other 
for air, each containing an impeller 
wheel and an impulse wheel. In the 
lower gas chamber there is a separating 
plate and an inlet plate for more uni- 
form flow and better mixing of the 
incoming gas. 

The impulse wheel is mounted in the 
front section of its measurement com- 
partment on the end of a 1/16-inch- 
diameter steel shaft, supported by a 
sleeve bearing and extending through 
the front cover plate where each shaft 
is fitted with a counter-balanced lever 
arm. The ends of the two lever arms are 
connected together with a coupling link. 
This coupling system prevents complete 
rotation of the impulse wheels, but any 
difference between the two opposing 
torques causes a limited movement of 
the system, which automatically changes 
the effective length of both lever arms 
to effect a balanced system in propor- 
tion to the specific gravity of the gas. 

In the base of the center section 
there are two humidifier compartments 
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gravitometer. 


for saturating the incoming gas and 
air with water vapor. 

The “Ranarex” gravitometer can be 
supplied with a motor for any stand- 
ard voltage, a.c. or d.c. 

The specific-gravity range of any 
standard “Ranarex” gravitometer can 
be changed to any desired range by 
installation of the proper scale, chart, 
impulse wheels, and connecting linkage. 
Practically any special range can be 
designed provided the scale differential 
is 0.1, or that the highest specific- 
gravity reading is at least ten percent 
greater than the lowest specific-gravity 
reading. 

The shorter range instruments are 
capable of greater accuracy because of 
the ease in reading and calibrating. 
The scales and recorder charts are 
graduated in intervals of 0.01 or 0.02; 
the readings at mid-range may be esti- 
mated to about plus or minus 0.001, and 
to about plus or minus 0.002 at the ends 
where the divisions are about half as 
far apart. Some of the ranges obtain- 
able from the factory are: 0.07 to 0.5, 
0.2 to 1.0, 0.3 to 1.1, 0.3 to 0.4, 0.3 to 
0.6, 0.5 to 1.0, 0.5 to 1.5, 0.6 to 1.6, 
0.6 to 1.8, 0.8 to 1.3, 1.0 to 1.2, 1.0 to 
1.3, 1.0 to 1.5, and 1.0 to 2.0. 

Portable Unit 

The portable “Ranarex” is of the 
same construction but is not equipped 
with a recording mechanism. It weighs 
about 32 pounds and is enclosed within 


a case approximately 9 x 9 x 17 inches. 
It should first be properly calibrated 
throughout its fu!l range, and then 
checked and serviced regularly in a 
standardizing laboratory. 

The portable “Ranarex” is not built 
for continuous operation, but is to be 
used only for short tests. As it may 
be set up, checked, and adjusted for 
atmospheric conditions at the place of 
test in a few minutes, it is well adapted 
to field use. It indicates accurately the 
true specific gravity of a gas in ap- 
proximately one minute after the gas 
has been introduced into the measuring 
chamber. It may be obtained in the 
same scale ranges, cycle ranges, and 
voltages as the recorder. It remains 
in calibration for a considerable length 
of time if handled carefully and, in 
most the accuracy may be cor- 
rected in the field by a simple adjust- 
ment of the air check adjustment screw. 


cases, 


AUXILIARY EQUIPMENT 


The “Ranarex” gravitometer is de- 
signed to use the vacuum created by 
the impeller wheel to draw the gas 
sample into the measuring chamber. 
In order to guard against the possibility 
of air entering the gas chamber, and 
to insure accuracy greater than that 
guaranteed by the manufacturer of the 
instrument, it is advisable to operate 
the gas chamber at a pressure slightly 
above or at atmospheric pressure. Best 
results can be obtained if the gas pres- 
the line to the gas chamber 
inlet is maintained at about one-half 
inch of water. This may be accom- 
plished by the use of a pressure-control 
bottle. 


sure on 


Pressure Control Bottle 


The pressure-control bottle (Fig. 4) 
body of with a_ bottle 
into the head, through which a 
one-eighth-inch-diameter tube extends 
to one-half-inch below the surface of 
the light oil in the bottle. The other 
end of this tube terminates in a tee 
which connects to the sample line. A 
needle valve, to regulate the incoming 
gas pressure before the bottle, is in- 
serted in the gas sample line before 
the tee; the other connection of the 
tee is connected to the inlet of the in- 
strument by use of flexible tubing. By 
operating the needle valve so that a 
bubble hangs on the bottom of the tube 
in oil, the inlet gas pressure to the 
instrument may be kept constant. Any 
excess gas bubbled through the bottle 
through the atmospheric 


brass, 


has a 
fitted 


passes off 
vent. 

The gas consumption varies with in- 
let pressure. At %-inch vacuum, the 
gas consumption is 25.4 cu. ft. per hr. 
At atmospheric pressvre, it is 39.6 cu. 
ft. per hr. At’ %-inch water pressure, 
it is 50.3 cu. ft. per hr. 

After deciding upon the desired gas 
pressure to be used for the instrument, 
there should be several stages of pres- 
sure reduction between the source of 
supply and the pressure-control bottle 
so as to keep the final pressure to the 
instrument as constant as possible. 
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Voltmeter 


When the portable gravitometer 
is operated from a storage battery, it 
is important that the voltage at the 
drive motor be maintained above a 
critical point. Any drop in voltage be- 
low this critical point results in reduc- 
tion of motor speed and causes erratic 
and inaccurate measurements. 

The manufacturer suggests the 
of a hydrometer to determine the con- 
dition of the battery. The hydromete1 
indicates battery condition only. There- 
fore, the use of a voltmeter wired di- 
rect to the motor terminals is of value 
in that the operator will know at all 
times whether or not the motor is oper- 
ating with the correct power supply. 


use 


CALIBRATION 
The “Ranarex gravitometer” is not 
a basic instrument and must be cali- 
brated throughout its full scale range 
with gases of known specific gravity 
before the instrument is placed in ser- 
vice. 


Precalibration Refinements 





A few modifications and refinements 
can aid in the calibration, operation, 
and maintenance of the instrument, and 
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Fig. 4. Pressure-control bottle. 
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Fig. 3. Basic components of the “Ranarex” 
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result in greater accuracy than that 


guaranteed by the manufacturer. 

The “Ranarex” is equipped with a 
humidifier for saturating the incoming 
gas and air. Tests heave shown that 
greater accuracy and. longer life may 
be expected from the gravitometer if 
the humidifier is not used. As it is im- 
possible for a gas flowing at the rate of 
34.8 to 45.2 cubic feet per hour over 
a still surface of water to become sat- 
urated, the humidifier compartment is 
of no value for the determination of 
specific gravity of gas. Therefore, the 
humidifier is by-passed by running a 
'4-inch pipe directly to the gas chamber 
and not saturating the air for measure- 
ment in the air chamber. This insures 
a constant air quality and protects the 
instrument from corrosion due to water 
vapors. As the impulse wheels and 
their levers and linkage are balanced 


as a unit in motion, any deposit on 
the impulse wheels or in the measuring 
compartments would tend to disturb 
this balance and cause incorrect read- 
ings. 

In operation 







the gas passes from 
the regulating equipment (pressure- 
control bottle) into the gas-measuring 
chamber, from which it is exhausted to 
atmosphere through piping of sufficient 
capacity to prevent back pressure. Air 
is drawn into the air chamber of the 
instrument directly from the surround- 
ing atmosphere to which it is again 
exhausted. If the surrounding air is 
contaminated, air should be piped into 
the instrument from a source free of 
contamination. 

For high accuracy, it is sometimes 
necessary to increase the size of the air 
orifice. This change in orifice size neces- 
sitates recalibration. 

An air dryer is not necessary because 
tests have proved that the increase in 
temperature of the air (30 to 40° rise) 
as it passes through the measuring 
compartment decreases the relative 
humidity of the air so that maximum 
error resulting from high relative hu- 
midity does not exceed 0.003 specific 
gravity. Therefore, equipment for dry- 
ing the incoming air is not required 
under usual operating conditions. It 
is sometimes necessary to filter the air 
to remove dust and foreign particles 
from being deposited on the impeller 
and impulse wheels in the air chamber. 
This also reduces maintenance time 
and changes in calibration. 

Other refinements such as the trueing 
and balancing of the drive and driven 
pulleys, impeller, and impulse wheels 
will make the instrument more sensi- 
tive, and will result in smoother oper- 
ation, increased accuracy, less frequent 
calibration, and lower maintenance and 
repair costs. 
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The instrument application engineer 


of a chemical plant often must use 


instrument situations. 


ADGETEERING does not refer to the science of In- 
strumentation, nor does it describe the functions of 
an Instrument Application Engineer who, through 
careful study of process conditions, utilizes precision in- 
struments in control problems. The term is used in this 
article to describe the modifications made by the Field 
Instrument Engineer or Maintenance Man to carefully de- 
signed applications in order to achieve optimum perform- 
ance, using accessory items usually available in the field. 
Frequently, the application of common accessory items 
such as pressure-actuated switches, electrical and pneu- 
matic relays, piston operators, limit switches, photoelectric 
relays, etc., makes the difference between satisfactory or 
unsatisfactory performance of elaborately designed control 
systems. These accessory items are extremely flexible in 
their application. The Field Engineer should always strive 
for simplicity when making modifications. 
PRESSURE-ACTUATED SWITCHES FOR WEIGH BUCKETS 
Fig. 1 is a record of the operation of a pressure-actu- 
ated switch, applied as an unloader on a plant air-com- 
pressor. This standard application is presented to demon- 
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Fig. 1. Operational record of a pressure-actuated switch, showing 


frequency of operation and consistency of performance. 






GADGETEERING 


By using accessory “gadgets” such as pressure-operated 
switches and pneumatic operators, the instrument ap- 
plication engineer can modify instrument systems to 
obtain satisfactory measurement and control of difficult 





switches Pl and ?2. 


By W. B. SIMON 


Corn Products Refining Co. 









strate the frequency of operation and the consistent per 
formance of this simple pressure switch for prolonged 
periods of continuous service. 

Switches of this type were used to modify automatic 
weighing equipment handling both granular and powdered 
dry-products. The weighing equipment originally had an 
elaborate system of solenoid-operated linkages for operat- 
ing the gate on the weigh bucket. It was installed in a haz 
ardous area and electrical components were installed to 
meet Class II, Group G installation requirements. Repeated 
failure of the solenoid operators (installed in explosion- 
proof covers) because of overheating and excessive wear of 
metal linkages justified modifications. 

The complex linkage arrangement was replaced with a 
positive operating device to operate the gate and to pro- 
vide a definite time delay when the gate is in the open posi 
tion, to allow the contents of the weigh bucket to empty. 
Fig. 2 shows the weigh bucket with a piston operator on the 
gate. The piston is actuated by a four-way solenoid-oper 
ated air valve remotely located from the hazardous area. 
By adding capacity chambers as indicated, the piston oper- 
ator is cushioned for smooth operation, and sufficient capac- 
ity is provided in the system to allow pressure switch P1 
to provide for a time delay from a fraction of a second to 
approximately 20 seconds. Switches P1 and P2 are located 
away from the hazardous area and are connected electrically 
in the control circuit. Switch P1 is connected in series with 
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Weighing system with piston operator controlled by pressure 
Capacity chambers provide variable time delays. 


Fig. 2. 
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Fig. 3. Equipment for make-up of constant-density slurry at a variable 
rate. 

the circuit that maintains the gate in the open position; P2 
is connected to interlock the controls that actuate the filling 
of the bucket. The pressure switches, four-way solenoid- 
operated air valve, and piston operator are standard, inex- 
pensive accessory items. The capacity chambers and mount- 
ing bracket for the piston operator were fabricated by our 
mechanical department. 


PRESSURE-ACTUATED SwWitcH IN SLurRY MAKE-UP SYSTEM 


A common problem for an instrument application engineer 
is that of applying equipment to provide a continuous make- 
up of a constant-density slurry at a variable rate, as de- 
manded by the use of the slurry within the process. Fig. 3 
shows equipment which was used for such an application. 
A dry material is conveyed by a gravimetric feeder into a 
mixing tank. A level controller on the mixing tank throttles 
the flow of liquid used with the dry substance to make up 
the slurry. A rotameter measures the flow rate of the liquid 
and transmits a proportional pneumatic pressure to the 
variable-speed drive of the gravimetric feeder. 

The system of Fig. 3 is entirely satisfactory for many 
applications. However, in our system the draw from the 
mixing tank, although continuous, sometimes dropped to 
exceedingly low rates. When the flow rate measured by the 
rotameter dropped to less than 10 percent of the maximum 
range of the rotameter, the accuracy of measurement was 
not within the necessary limits to provide a uniform dry 
substance slurry. To overcome this problem, a pressure-ac- 
tuated switch was installed in the output line from the 
level controller. The set point of this switch was adjusted 
s0 that when the flow-control valve was throttled to a point 
where the flow was reduced to approximately 12 to 14 
percent of the rotameter range, the switch energizes a three- 
way solenoid-operated valve. Fig. 4 shows the system with 
the pressure-actuated switch and solenoid-operated valve. 
When the demand (as indicated by the output from the 
lever controller) is reduced to a predetermined point, the 
solenoid valve cuts off the control air to the flow-control 
valve, stopping the flow through the rotameter. With no 
flow, the rotameter controls the variable-speed drive to stop 
the gravimetric feeder. The level in the mixing tank is not 
critical to a change of several inches, allowing sufficient 
output change from the level controller for a differential 
setting on the pressure switch to prevent undesirable on-off 
operation of the flow-control valve. This arrangement pro- 
vides smooth operation and accurate slurry density make-up 
for widely varying rates of flow from the slurry-mixing 
tank. These modifications made in the field, again 
with standard precision accessory items. 


were 


SLuRRY SYSTEM CONTROLLED BY 
UNCONTROLLED PROCESS FLOW 





The system of Fig. 4 for continuous make-up of a con 
stant-density slurry was applied as an integral part of a 
system for adding slurry to a process at a rate proportional 
to an uncontrolled process flow. Illustrated in Fig. 5, the 
uncontrolled process flow rate is measured with a rotameter 
which transmits a pneumatic pressure, proportional to the 
flow rate, to a pneumatically operated potentiometer-rheo- 
stat connected (electrically) in the control circuit of an 
electronic motor-speed controller. The motor-speed con- 
troller controls the speed of a proportioning pump used to 
inject the slurry into the process stream. This system pro 
vides for a fixed ratio of slurry to process. 

The application engineer, foreseeing the need for flexi 
bility in the system of Fig. 5, specified a proportioning pump 
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Fig. 4. System of Fig. 3 with pressure-actuated switch to stop opera- 


tion of system when system demand drops below a predetermined point. 


which provides an adjustable stroke to vary the ratio of 
slurry to process to accommodate changing process condi- 
tions. This system proved satisfactory. However, a problem 
developed which required a field modification to provide 
sufficient flexibility in varying the ratio of slurry to proc- 
ess. 

The dry-substance material used for slurry make-up was 
extremely abrasive and caused the shaft of the pump, mov- 
ing through a packing gland, to wear. The damage to the 
shaft was considered minor and the leakage at the gland 
was controlled by occasional tightening and, beeause the cost 
of occasional shaft replacement of the shaft was not pro- 
hibitive, the application was considered satisfactory. How- 
ever, we encountered a real problem when we were asked to 
vary the stroke adjustment on the pump to increase the 
ratio of slurry to process. The pump was adjusted for a 
longer stroke. The pump shaft, due to wear, was no longer 
of uniform diameter and no packing-gland adjustment would 
prevent either excessive leakage at the gland or excessive 
friction on the shaft. To utilize the satisfactory features of 
this application and still provide the necessary flexibility 
presented a problem, requiring “gadgeteering” for solution. 
The shaft of the pump was replaced and the stroke ad- 
justed for full stroke. A proportional-band pneumatic con 
troller with approximately 250-percent throttling-band ad- 
justment was installed in the pneumatic output line from 
the process-flow transmitter, as in Fig. 6. Adjusting the 
proportional band of this controller between 100 and 250 
percent provides the desired variation of ratio of slurry 
flow to process flow over a wide range of process conditions. 

DENSITY MEASUREMENT 

The system described for slurry addition to process is an 
indirect method of control for constant-density slurries. 
There are available a number of continuous measuring de- 
vices which measure and control the density of slurries and 
liquors by direct measurement. A displacer-type level-meas- 
uring instrument with modifications (Fig. 7) can be used 
for density measurement. With the displacer completely 
submerged, variations in density of the liquor change the 
buoyant forces acting on the displacer; by adjustment of 
the proportional band of the proportional-position pneumatic 


raoceny _* a -_ 




















Converoa afi? 











Fig. 5. Slurry make-up system controlled by uncontrolled process flow. 
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Fig. 6. Proportional-band pneumatic control- 
ler in potentiometer-rheostat control circuit for 
varying ratio of slurry flow to process-flow. 





Fig. 7. 


controller connected to the displacer through a torque tube, 
density measurement over a span of approximately 10 de- 
grees Baumeé is possible. 

An instrument of this type, applied for density measure- 
ment, is critical to the effect of “lift’? due to variations in 
the flow rate through the float chamber. This effect can be 
cancelled by using a standard float chamber, modified to 
include a piezometer ring located so that the sample flow 
entering through the piezometer ring divides equally be- 
tween the top and bottom outlets of the float chamber, as 
shown at the right in Fig. 7. If the external piping is 
designed so that the pressure drop due to the flow from 
the top equals that due to flow from the bottom of the float 


chamber, this instrument can be applied for density meas- 
urement on many applications. 
This instrument, applied for density measurement of 


problems. First, the 
greater the effect of “lift”? on 
the displacer. Liquors that vary appreciably in viscosity 
with variations in temperature, such as corn syrup, can 
set up a rather vicious cycle in this type of instrument. For 
example, consider what occurs when corn syrup at ap- 
proximately 140 deg. F. flows through the sample chamber 
with a slight difference in flow between the top and bottom 
outlets due, possibly, to a slight difference in the resistance 
of the external piping. The liquor flowing through the por- 
tion of the system having the lesser flow cools to a slightly 
temperature than the liquor flowing through the 
a higher rate. At this lower temperature, the 
viscosity increases, which in turn increases the pressure 
drop in this portion of the system, lowering the flow rate, 
and causing a further decrease in temperature. As _ this 
cycle continues, the flow half the system can diminish to 
the extent that the accuracy of the instrument is seriously 
impaired. Modifying this equipment in the field with small 
indicating rotameters and throttling valves in the effluent 
lines, to enable an operator to periodically inspect and ad- 
just the flow rates, made the difference between satisfac- 
tory and unsatisfactory operation 


viscous liquors, presents additional 
more viscous the liquor, the 


lower 
system at 


DEAERATION 

The presence of entrained air in liquid precludes accurate 
measurement of the true density. Where the quantity of 
entrained air is appreciable and the quantity of entrain- 
ment varies, “gadgeteering” in the form of providing for 
uniform deaeration necessary. With liquors that 
are readily deaerated, a simple device can be used. The de- 
separated with a baffle 


becomes 


vice consists of a vented chamber 
having a sharp edge over which the liquoi before 
entering the density-measuring device. Certain starch and 
gluten slurries, however, are extremely difficult to deaerate 
and require more elaborate deaeration equipment. 

Fig. 8 shows a system for deaeration that has been 
applied with excellent results for this service. A sampling 
having a cor- 


passes 


pump supplies a sealed deaeration chambe1 
rugated bottom. The deaeration chamber is maintained 
approximately 1% to 2 psia. The deaerated sample flows 
from the deaerator to the density-measuring device. The 
corrugated bottom provides suffitient surface area and 
agitation to provide a uniformly deaerated sample for meas- 
urement. Piping to and from the deaerator must have a 
head in excess of thirty feet. 
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Displacer-type level-measuring in- 
strument modified for density measurement. 
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Fig. 8. Deaeration system for starches and glutens 
that are difficult to deaerate. 


to measure density, the time lag caused by the system for 
deaeration is objectionable. The time lag should be calcu- 
lated and the volume of the deaeration system held to a 
minimum. This usually results in a compromise between com- 
plete deaeration and good control. 


UsE OF DIFFERENTIAL-PRESSURE DEVICES FOR 


DENSITY MEASUREMENT 

Differential-pressure measuring devices that can be read- 
ily suppressed can be used for density measurement. Two 
dip tubes, installed in a sample chamber (Fig. 9) so that 
the difference in length of the dip tubes is exactly equal 
to the amount that the measuring device is to be suppressed, 
can serve as a primary element for this type of application, 
Air is supplied to each of the dip tubes at a uniform rate, 
and the differential pressure is measured on a_ balanced- 
ring manometer-type measuring device. The measuring de- 
vice is suppressed so that, with liquor in the sampling cham- 
ber at the minimum density to be measured, the instrument 
An increase in the density of the liquor in the 
Continued on page 130 


reads zero. 
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Fig. 10. Response curve of density-measuring system 
with sample chamber 70 feet from instrument. 
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basic circuits and techniques are presented for communica- 





XV. MILITARY ELECTRONICS 

The basic fields of military electronics are (1) radio 
communications, (2) radar, (3) radio and radar counter- 
measures, (4) navigation, (5) sonar, (6) radioactivity, 
(7) infrared, and (8) guided missiles. 


RADIO COMMUNICATIONS 


communica- 
types, 


radio 
receiver 


Factors of 
tions are radiotelegraphy, 
and transmitter types. Although amplitude-, frequency-, and 
pulse-modulation systems are used, amplitude modulation 
is the most common transmission means for both tele- 
graphy and telephony because the a-m. signal requires the 
narrowest bandwidth, and narrow bandwidths permit maxi- 
mum number of channels and maximum signal-to-noise ra- 


tios. 


importance in military 
radiotelephony, 


Radiotelephony 


In a-m. radiotelephony the carrier-wave amplitude is 
varied in accordance with the pressure of an audio sound 
wave. A radio-telephone channel for a-m. voice communi- 
cation occupies a bandwidth of about 3,000 cps.; radiotele 
phone channels for music require bandwidths of about 5,000 
cps. As these bandwidths are much wider than the band- 
widths required for sending coded telegraph signals, radio- 
telegraphy is used more than radiotelephony for military 
communications. 


Radiotelegraphy 


C-w. telegraphy. Radiotelegraphy refers to the transmis- 
sion of coded, or keyed, signals. In continuous-wave (c-w.) 
telegraphy the unmodulated transmitted wave is turned on 
and off, or keyed, in accordance with the telegraph code, 
which can be either “Teletypewriter” or International Morse 
code. Thus the c-w. signal is a pure sine wave that is inter- 
rupted at intervals to form the code. It is used extensively 
for military (and amateur) communications because the 
signal occupies the smallest bandwidth of any type of trans- 
mission. The bandwidth depends on the rate at which the 
transmitter is keyed; it is only 100 cps. wide for a code rate 
of 25 words per minute. 

As the c-w. signal has no audio components (other than 
the “click” frequencies in the signal) it cannot be heard at 
the receiver even when demodulated. Therefore, reception 
requires the use of a beat-frequency oscillator (BFO) in 
the receiver. The output of the BFO is mixed with the i-f. 
signal in the second detector of the receiver (Fig. 15-1), giv- 
ing an audio-frequency beat signal whose tone can be ad- 
justed by changing the frequency of the beat-frequency 


c-w. oscillator. Note that a superheterodyne receiver for 
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tions, radar, countermeasures, navigation, and radioactivity. 
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Receiver for c-w. reception. 


c-w. reception has two oscillators—the local oscillator for 
converting the radio-frequency c-w. signal to the interme- 
diate frequency, and the beat-frequency oscillator for con- 
verting the intermediate frequency to an audio frequency. 

M-c-w. telegraphy. The reception cf an unmodulated c-w. 
signal requires a BFO in the receiver. A code signal can 
be received without a BFO if a tone is modulated on the 
carrier at the transmitter. The tone can be modulated on 
the carrier by an audio oscillator, by a mechanical chopper, 
or by a conventional plate-modulation system Fig. 
11-2). The carrier is said to be tone modulated; tone-modu- 
lated continuous-wave telegraph transmission is called mod- 
ulated-continuous-wave (m-c-w.) or interrupted-continuous- 
wave (i-c-w.) transmission. 

As the m-c-w. telegraph signal occupies a wider band- 
width than the c-w. signal, the receiver of an m-c-w. signal 
does not have to be tuned as close to the carrier frequency, 
nor does it need to have a beat-frequency oscillator. The 
m-c-w. signal, therefore, has greater attention-getting 
value. However, as the wider bandwidth of an m-c-w. wave 
would result in interchannel interference if used exten- 
sively, m-c-w. emission is prohibited below 30 Me. except 
for emergency communication. 

Several telegraph signals can be transmitted within one 
radiotelephone channel by tone modulating the r-f. carrier. 
In single-tone modulation the tone is modulated on the car- 
rier during the code signal and the carrier is unmodulated 
during the spacing signal. In two-tone modulation the r-f. 
carrier is modulated by one tone during the code signal 
and by another tone during spacing signals. 

In frequency-shift, or carrier-shift, telegraphy the fre- 
quency of the carrier is shifted slightly to form the code 
signal. A frequency discriminator is required in the receiver. 


(see 


Automatic Radiotelegraphy 

The advantages of radisteiegraphy—(1) narrow band- 
width, (2) high signal-to-noise ratio, (3) intelligibility un- 
der severe noise conditions, and (4) coded signals—have 
led to their extensive use in military communication; the 
armed forces schedules by which various units 
transmit and messages by radiotelegraphy. The 
high volume of traffic has led to extensive use of automatic 
transmission and reception of such signals on automatically 
printing telegraph-typewriters, or “Teletypewriters.” 
(“Teletype” is a registered trade name of the Teletype 
Corp.) 

“Teletypewriters.” Automatic 
standard radiotelegraph transmitters, (2) 


maintain 
receive 


radiotelegraphy uses (1) 
frequency-shift 


















































































’ 


adaptors, and (3) automatically printing “Teletypewriters’ 
adapted to military specifications. Messages sent by “Tele- 
typewriter” require reception by “Teletypewriter,” with 
the same “Teletypewriter” equipment at each end of the 
line. “Teletypewriters” are used by commercial telegraph 
companies as well as by the military. 

In automatic radiotelegraphy the operator presses type- 
writer keys, marked with the alphabet, on the “Teletype- 
writer” equipment. The “Teletypewriter” produces a unique 
pattern of switch contacts and spaces for each letter. The 
coded series of impulses operates the keying mechanisms in 
a standard radiotelegraph transmitter. The teletypewriter 
code is not the same as the International Morse code; it 
is similar to the Baudot code. 

For reception, the “Teletypewriter” is switched to “re- 
ceive” operation. The incoming palses from the radiotele- 
graph receiver operate a carriage-printing mechanism with 
type bars similar to those on a typewriter. Some models of 
“Teletypewriters” have both a printer and a_ perforator 
mechanism for perforating a tape. The operator can per- 
forate a tape for automatic transmission at a later time 
while simultaneously receiving messages on the “Teletype- 
writer” printer. A skilled operator can read the “Teletype- 
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Fig. 15-2. Typical transmitter, showing CFI and tun- 
ing system. 


writer” code directly from the tape. The skills required to 
operate a “Teletypewriter” are similar to those required 
for a conventional typewriter; skilled operators attain 
speeds up to 60 words per minute. 

Rece vers 

Comparison with nonmilitary receivers. Receivers for all 
bands are used by the military. They differ from conven- 
tional broadcast receivers in having (1) more i-f. stages 
for greater selectivity, (2) facilities for altering the band- 
width, (3) special noise-reduction circuits, and (4) a BFO 
for receiving ¢-w. signals. 

More i-f. stages give a receiver higher sensitivity (gain) 
and higher selectivity (narrow bandwidth). Some receivers 
have facilities for changing the bandwidth so that the band- 
width can be made optimum for the signal being received. 
As atmospheric and set noise is distributed throughout the 
spectrum, a wide bandwidth passes much noise and a nar- 
row bandwidth cuts out noise. However, a wider band- 
width gives better signal fidelity, particularly for wide- 
bandwidth f-m. or audio signals. Thus a variable band- 
width permits selection of optimum bandwidth for maxi- 
mum signal-to-noise ratio. 

Noise-suppression Circuits. Noise suppression and lim- 
iting circuits use one or more of the following principles: 

(1) The receiver can be blocked when a sharp impulse 
(such as a noise impulse) is received. This is known as 
impulse-blocking. It is done by having a circuit develop a 
signal when a sharp impulse is received, which signal 
blocks the receiver for a short instant. The interval can be 
so short so that the signal reception is not impaired greatly, 
although short noise bursts, such as lightning bursts are 
eliminated. 

(2) The output can be held below a certain level. This 
level control cuts off all signals—noise as well as commu 
nication signals—at a predetermined level. It prevents 
bursts of noise from entering the ear by passing all signals 
up to a given amplitude, but none above that amplitude. 





(3) The receiver can be blocked when the signal level 
falls below a certain amplitude. This is level-blocking or 
squelch action. It is used to keep the receiver from blaring 
forth when tuning between channels, where the AGC or AVC 
circuit increases the gain of the receiver to maximum, 
making normal noise signals excessive. 

(4) Reducing the high-frequency components of the sig- 
nal. This tone-control circuit reduces high-frequency noise 
more than the signal, thus increasing signal-to-noise ratio. 
It impairs fidelity of wide-bandwidth signals. 

(5) Reducing the bandwidth of the receiver. This is 
selectivity control. It is used to reduce the bandwidth to 
the minimum necessary to receive the signal. The narrower 
the bandwidth, the less the noise and the higher the signal- 
to-noise ratio. 

A receiver can have one or more of these five types of 
circuits for suppressing or limiting noise. They usually 
are connected to a switch so that the desired neise-suppres- 
sion circuit can be selected when noise is bad, or bypassed 
when noise is not a problem. 


Transmitters 

Military transmitters can have facilities for transmit- 
ting either c-w., or m-c-w., or voice transmissions. Vari- 
ous transmitters are available for given frequency bands, 
and with various power circuits. They may use grid, plate, 
screen, suppressor, or a combination of these methods of 
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Fig. 15-3. Single-sideband transmitter for one audio-channel, 
using lower sidebands and reduced carrier. 


modulation. Some c-w. transmitters have facilities for using 
external speech-input equipment for converting from c-w. 
to voice transmission. 

A factor of great importance in military transmitters is 
output frequency. The frequency must be exact, constant, 
and carefully monitored. Either crystal-contrelled oscilla- 
tors or electron-coupled oscillators in temperature-con- 
trolled enclosures are used to assure frequency stability. 
The advantage of the latter type is that the frequency can 
be tuned over a wide band. 

As shown in Fig. 15-2, some transmitters have a crystal 
frequency-indicator (CFI) to monitor the frequency of 
the emitted signal. The CFI circuit is a heterodyne-type 
frequency meter that uses a crystal oscillator for beating 
against tht master oscillator of the transmitter. 

In crystal-controlled master-oscillator transmitters, a 
tuning mechanisms may be provided for selecting any one 
of several preset crystal-controlled channels. Such auto- 
tune mechanisms are electromechanical devices. Important 
functions of electronics technicians in communication work 
include tuning and monitoring transmitter frequencies, and 
checking the operation of modulator and power-amplifier 
stages so that maximum power is delivered to the antenna 
with minimum distortion. 


Single-sideband Transmission 


An amplitude-modulated wave consists of a carrier and 
a pair of sidebands for each modulating frequency. As the 
carrier does not contain the information to be transmitted, 
it can be suppressed at the transmitter with a resultant 
saving in power required for transmission; the balanced- 
modulator circuit (Fig. 15-3) is a circuit for modulating 
a carrier and simultaneosuly suppressing the carrier fre- 
quency while passing the sidebands. A small amount of 
carrier-frequency power must be transmitted because the 
receiver requires a small amount for the demodulation 


process. 
After suppressing the carrier, only one of the two side- 
bands need be transmitted to convey the message. Thus 
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one sideband can be filtered out by a filter and the other 
sideband passed to the antenna, as in Fig. 15-3. The filtered 
sideband can be used to send another message. Thus two 
messages can be sent in the bandwidth required by one 
conventional telephone or telegraph channel. 

The advantages of single-sideband transmission are (1) 
reduced bandwidth, (2) higher signal-to-noise ratio, (3) 
reduced fading, and (4) higher efficiency. However, the 
receiver for a single-sideband signal must have special 
circuits for separating and demodulating each channel. 
The difficulty of receiving the signals and of producing 
large amounts of single-sideband power at radio fre- 
quencies has prevented the adoption of such transmission 
as standard practice. However, single-sideband systems are 
used by the military for long-distance communications, 


RADAR 


Radar (Radio Detection And Ranging) is echo sound- 
ing by means of radio waves. A radar equipment directs a 
narrow beam of r-f. energy over a region to be searched. 
When the beam strikes any object, a small amount of the 
energy is reradiated and returned to the radar, which in- 
dicates the echo. The bearing or elevation of the object can 
be determined from the direction in which the radar an- 
tenna is pointed; the range of the object is determined 
from the time interval between the instant of energy trans- 
mission and the instant of echo reception (Fig. 15-4). As 
r-f. energy travels at a velocity of 328 yards per micro- 





_— SCOPE 
s- 
pad \ Vyas 
w CO ge 
oe 


TARGET 


RADAR 
ANTENNA 


ts SEC PULSE 





Fig. 15-4. Radar scope presentation (Type A) at instant of echo recep- 
tion from target at raage of 32,800 yards. Indicator sweep is 0.01 inch per 
microsecond (10 inches per millisecond). 


. > 
Fig. 15-5. Block diagram of a typical pulse-modulated radar system. The 
transmitter trigger establishes the time reference for the entire system. 


second, and as the r-f. energy must travel from transmitter 
to target and back, the range (in yards) is equal to the 
time interval (in microseconds) between the instant of 
energy transmission and the instant of echo reception times 
164. 

The time interval is measured by using the sweep of a 
spot of a cathode-ray tube. The spot sweep is started at 
the instant that the r-f. energy is transmitted; the spot 
is then either deflected or intensity modulated by the re- 
turning echo, depending on the type of indication. 

Types of Radar 

There are two basic types of radar—continuous wave 
(c-w.) and pulse. 

C-w. radar. The c-w. type sends out a continuous r-f. 
wave and detects the Doppler difference in frequency of 
the echo wave when the wave is reflected from a moving 
object. This type of radar is used for detecting moving 
objects and is called MTI, or moving-target indicator. 

Pulse radar. The second and most common type of radar 
uses short pulses of r-f. energy. The pulse duration is from 
0.5 to 5.0 microseconds, depending on the type of radar. 
The transmitter is turned off after the pulse is transmitted, 
and all reflections are received by the same antenna. The 
transmitter then sends out another pulse. This sequence oc- 
curs at the pulse-repetition-frequency (PRF) of the radar. 
The PRF is from 100 to 4000 pulses per second, depending 
on the range required. The minimum interval between 
pulses (or the maximum PRF) is the time required for one 








pulse to travel to the maximum range and return to the 
radar. Thus a long range requires fewer pulses per second; 
a short range can have a higher PRF, resulting in more 
echoes per second and a brighter echo spot. 

Pulse-modulated radar is used most often for both search 
and accurate location of objects, as in fire-control applica- 
tions. 

Uses. Radar is used for three basic purposes—search, 
aircraft control (or fighter director), and_ fire-control. 
Search radars produce fairly broad beams of energy so 
that an entire region of space can be scanned in reasonable 
time. The antenna usually can rotate through 360 degrees 
in azimuth and type-PPI indication (described later) 
can be used. Aircraft-contro] radars have a beam that 
covers the overhead region around a ship, and also facil- 
ities for measuring the height of an aircraft. 

Fire-contro!l radars have narrow beams for accurate 
measurement of the range, bearing, or altitude of a target 
for purposes of gun-fire control. The basic difference be- 
tween the radars is in antenna pattern, indicator type, and 
auxiliary circuits for measuring the position and range of 
the target. The basic principle and components of. all 
types are similar in other respects. 

No one radar can perform all basic functions. The broad 
beam of the search radar, which is necessary so that an en- 
tire region can be scanned, obviates precise location of a 
target. Thus search radars are used to acquire a target, 
after which a fire-control radar takes over precise target 
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Typical Radar System 


Fig. 15-5 shows the block diagram of a typical pulse-mod- 
ulated radar system. The same antenna is used for trans- 
mission and reception. The timer establishes the PRF and 
triggers the transmitter at the same time that it triggers 
the sweep in the indicator. The received echo signal ap- 
pears on the indicator. The T-R (transmit-receive switch) 
is a gas tube that acts like a switch to (1) protect the 
sensitive receiver when the antenna receives the high- 
power pulse from the transmitter and (2) keep the weak 
echo signal from losing energy to the transmitter and as- 
sure that all of its low power reaches the receiver. 

Timer. The timer, or master oscillator, determines the 
PRF of the system. It need not be as stable as a crystal- 
controlled oscillator because it starts both the indicator and 
transmitter. It often is a phase-shift oscillator, a self-block- 
ing oscillator, a multivibrator, or the rotary mechanical 
motion of a spark-gap modulator. When many radars are 
in operation simultaneously, as on a ship, the master timing 
signals can be taken from the ship’s master oscillator. This 
synchronizes all the radars and prevents interference be- 
tween radars. When the ship’s master oscillator is used, 
the timer oscillator in the radar set is turned off or by- 
passed. 

Transmitter. The transmitter consists of a high-power 
r-f. oscillator that is keyed by a modulator, or pulser. The 
high-power r-f. oscillator is usually a magnetron, which 
produces the pulse of r-f. energy. The peak power of the 
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pulse is usually from 10-200 kw. The average power is 
much less because the pulse repetition frequency is less than 
4000 per second, and the pulse length is less than 5 micro- 
seconds. The frequency of operation usually is between 
1000 and 20,000 Mc., depending on the type of radar. 

The modulator, or pulser, is the circuit that produces 
and shapes the pulse that keys the magnetron. It usually 
is a pulse-forming network (PFN), such as an artificial 
line, that discharges through a thyratron switch. The PFN 
determines the duration of the r-f. pulse. The thyratron 
usually controls a pulse transformer that drives the mag- 
netron. 


R-f. lines. The signal from the transmitter reaches the 
antenna through r-f. lines—either coaxial lines or rec- 
tangular waveguides. As the antenna must be movable, 
rotary joints are required on the lines. These joints, called 
choke joints, use quarter-wave sections of line to prevent 
loss of r-f. energy across open spaces in the choke joints. 


T-R switch. The T-R (transmit-receive switch) is a switch 
that breaks the circuit to the receiver when the transmitter 
operates. If this circuit were not broken, the sensitive crys 
tals in the input circuit of the receiver would be burned 
out by the high-power r-f. pulses. In addition, when the 
low-power echo signal is received, the T-R switch effectively 
breaks the circuit between antenna and transmitter so 
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Fig. 15-6. AFC circuit which adjusts local oscillator and which operates 
on the signal that leaks through the T-R tube when the transmitter fires. 


that the weak energy of the signal reaches the receiver. 
As no mechanical switch can operate at the PRF of the 
radar (400 to 4000 pulses per second), a gas tube is used 
as a switch. 


Antenna system. The antenna system includes the radar 
antenna and its positioning system. In addition, special 
IFF (identification—friend or foe) antennas may be in 
the antenna circuit. Various types of antennas are used, 
depending upon the radiation pattern desired. The shape 
of the pattern is dictated by tactical considerations 
search radars have wide beams, fire-control radars re- 
quire narrow beams. 


Receiver. Except for some superregenerative IFF receiv- 
ers, all modern radar receivers are superheterodyne, As 
r-f. amplification is not practical above 1000 Mc., most 
radars have no r-f. amplifier stages. The input circuit is 
a crystal mixer that mixes the local oscillator signal and 
the echo signal to produce the i-f. signal. The local oscilla 
tor is usually a Klystron, although some low-frequency 
radars (below 1000 Me.) use lighthouse-tube high-frequen- 
cy triodes. 

Most radars have an interesting automatic-frequency-con- 


trol circuit. (Fig. 15-6). If either the magnetron in the 
transmitter the Klystron in the receiver drifts in fre- 


quency, the echo signal received will not be at the prope 


i.f. after heterodyning, and the receiver gain will be low. 
To prevent this, the Klystron frequency is controlled by 





the AFC circuit shown in Fig. 15-6. When the transmitter 
fires, a small signal leaks through the T-R tube and into 
the mixer, which mixes this signal with the local-oscilla- 
tor signal. If the heterodyned output frequency is not at 
the proper i.f., the discriminator in the AFC circuit adjusts 
the local oscillator. Thus the local oscillator is made to op- 
erate at the correct frequency so that the echo signal is 
ieterodyned exactly to the receiver i-f. 

The mixer in Fig. 15-6 is a single crystal, which also is 
the first detector in the receiver. Most modern radars with 
AFC have a double-mixer input; one crystal is for mixing 
the echo signal with the local-oscillator signal, the other is 
for mixing the AFC signal (taken from an attenuator in 
the transmitter circuit) with the local-oscillator signal. 

Following the mixer are the i-f. amplifier stages, the 
second (video) detector, the video amplifier; and the cath- 
ode-ray-tube inidcator. These are conventional circuits. 
However, several specialized gain-control circuits may be 
utilized. 

The automatic gain control (AGC) reduces the gain of 
the receiver when a strong signal is received. This pre- 
vents saturation blocking of i-f. and video amplifier stages. 
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Fie. 15-7. Radar indicator types. A, “Type A”; B, “Type C”; C, “Type 


PPI"; D, “Type B.” 


The detector balance-bias circuit (DBB) is a circuit 
that biases the video detector when a large signal is re- 
ceived. This increases target definition on the indicator. 

The seisitivity-time control cireuit (STC) reduces the 
gain of the receiver immediately after each pulse is trans- 
mitted and then permits the receiver gain to recover slowly. 
This reduces the sensitivity of the receiver to large sea- 
returns and returns from nearby targets, preventing these 
large signals from saturating i-f. stages and blocking the 
receiver. Note that these three circuits—AGC, DBB, and 
STC—are all gain-control circuits. 

Another specialized receiver circuit is a gating circuit. 
This is an amplifier stage that is turned on for only a 
given interval during the interval between pulse trans- 
missions. Only echoes from a given range can then pass 
through to the indicator. This permits “tracking” of a single 
target and is used commonly in fire-control radars. 


Indicators. The radar indicator is a cathode-ray tube. 
There are many ways in which the echo can be presented 
on the face of the tube to give range, bearing, and/or ele- 
vation of targets. In “Type A” indicators (Fig. 15-7), 
range is presented on the x coordinate, and the target is 
presented by deflection of the spot vertically; only range is 
measured. Range and bearing are measured in “Type B” 
and “Type PPI” (plan-position-indicator) presentations. 
In “Type B,” range is presented in the « coordinate, bear- 
ing in the y coordinate. In “Type PPI,” range is in the r 
coordinate, bearing is in the 6 coordinate. In “Type C” pre- 
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sentation, bearing is given in x coordinates and elevation 
of antenna in y coordinates. There are many modifications 
of these basic indication types. Table X shows the coordin 
ates in which the data are presented. The RHI is a range 


height indicator. 






COUNTERMEASURES 


The problem in countermeasures is (1) to block or jam 
the enemy’s communications to 
make effective use of 
presence of enemy countermeasures 
ures). The single factor of greatest 
analysis of the frequency components of the 
mission, be it enemy communication, radar, o7 
measure signals. With this knowledge, proper 
ures and counter-countermeasure activity can 

The instrument that is used to analyze the r-f. 
and enemy transmissions is the adaptor 
15-8). 


and radar and (2) 
communication and radar in the 
(counter-countermeas 
Importance 1s propel 
enemy trans 
counter- 
countermeas- 
ve initiated. 
spectrum 
(Fig. 


panoi mnie 





























y INPUT 
MIXER >— 1F AMP aue |->—| vioeo ver}- DET >| VERT DEF | 
4 
a ! "we L 
SWEP O. 
[Swe TLo __ TUBE el E> 





a 





SAWTOOTH 
GEN. 





Fig. 15-8. Basic components of the panoramic adaptor. The input can 
be taken from the r-f. stage of a receiver. The sawtooth generator controls 
both the horizontal sweep of the CR-tube indicator and the frequency of 
the swept local oscillator. Hence the horizontal sweep can be calibrated in 
terms of r-f. frequency and displays a portion of the r-f. spectrum. 


A panoramic adaptor is an instrument that displays the 
frequency components of a received signal on an oscillo- 
scope indicator. It does this by mixing a received r-f. sig 
nal with the signal from a local oscillator that is swept 
in frequency. As the local oscillator changes frequency, it 
translates an entire band of r-f. frequencies to the i-f. 


frequency of the panoramic adaptor. Simultaneously with 
the change in frequency of the local oscillator, the oscillo- 
scope spot is swept across the face of the indicator. Thus 


the position of the spot can be calibrated in terms of the 
frequency of the r-f. signal. 

Both the center frequency of the and the 
range of frequencies through which the local oscillator can be 
swept are made adjustable both manually and automatically. 
Thus the portion of the r-f. 
spectrum and observe it on the indicator. 

The many signals received on the indicator must be in 
terpreted by the observer; the number and location of 
signals can indicate the type of enemy transmission—c-w., 


local oscillator 


operator can choose a given 


m-c-w., radiotelephony, etc. The observer must be careful 
to distinguish image frequencies from true frequencies. 


(which discussed 
their motion on the 


When th 


were in chapter 13) 
indicator of the 


frequency 


Image frequencies 
are characterized by 


panoramic adaptor. local-oscillator 


changes, all true frequencies move in one direction, where- 
as image frequencies move in the opposite direction. This 
occurs because the image frequency is on the opposite side 
of the local-oscillator frequency—that is, if the true fre 


frequency, the 
versa. 


quency 1s below the oscillator 
quency is above it, and vice 
Mechanical countermeasures refer 


image fre- 


to the use of artificial 


reflectors to give false targets. Strips of metal (called rope 
and window) often are dropped by aircraft to give false 
targets to enemy radar. 
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NAVIGATION 
Techniques and Instruments 
navigation techniques used by all marine 
and aircraft are (1) celestial, (2) magnetic, (3) 
gyroscopic, and (4) electronic. One or more can be used, 
depending on weather, location, and accuracy desired. 


The four basic 


craft 


Celestial 


Celestial-navigation is based on the measurement of the 
celestial Instruments used are 
astrograph, and (4) 


and mechanical in- 


position of bodies. 
astrocompass, (3) 


optical 


angulat 
(1) sextant, (2) 
Pfund sky compass. All are 
truments. 


Vague fic 


Magnetic 
of the magnetic 
magnetic instruments 


type navigation instruments are based on use 
field of the earth. There are two 
the magnetic compass and the flux- 


basic 
gate compass. 

Magnetic compass. The magnetic compass is a familiar 
Many refinements are used to make magnetic 
compasses accurate and useful, including use of correcting 
magnets to compensate for magnetic structures near the 
However, the disadvantages of the magnetic com- 


trument. 


compass. 
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Fig. 15-9. Fluxgate detector in earth’s magnetic 
field, showing how flux lines cut the three legs at 
different angles. 





(1) magnetic disturbances or structures near the 
compass can alter the reading, (2) the compass is unreli- 
able in polar regions, where the horizontal component of 
the earth’s magnetic field becomes small, and (3) the mag- 
netic meridian does not coincide with the geographic meri- 
dian, necessitating use of world-wide charts. 
These disadvantages have made the gyrocompass the basic 
direction indicator in naval craft. (Gyrocompasses are de- 
scribed later in this chapter.) This is not true in aircraft 
because the gyrocompass can not be used on a craft that 
changes orientation as quickly as aircraft do. Hence air- 
craft use magnetic compasses and fluxgate compasses. 

Fluxgate The fluxgate principle was discussed 
in Chapter 9. The heart of a fluxgate compass is the di- 
rection-sensitive three-winding element, shown in Fig. 15-9. 
The primary (inner) windings on the three legs are in 
series and are energized by an a-c. signal. This causes the 
high-permeability saturated on both positive 
and negative peaks—that is, at twice the frequency of the 
applied a.c. 

The secondary (outer) windings are connected in series 
with an output at each corner of the closed delta. Each time 
the core is not saturated, the flux lines of the earth’s mag- 
netic field cut the windings, producing a different voltage in 
each of the three windings. As there is only one combina- 
tion of voltages for any one heading, the element is direc- 
tion-sensitive. The fluxgate principle is used commonly 
to transmit heading signals from fluxgate compasses and 
compasses to remote repeater stations. 
For use in aircraft, the fluxgate 
earth’s surface. This is 


pass are 


variation 


compass. 


core to be 


from magnetic 
Gyro-fluxgate 
kept parallel to the 


compass. 
unit must be 


Continued on page 134 
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ATLANTA 
M. Virgil Davis, = Sixth 8t., 
E 042 


Ga. Tel. 
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J. A. Rothwell, 310 24th St., Dunbar, W. Va. 
First Monday, Dinner at 6:15 P.M., Meeting 
at 8:00 P.M., Kanawha Airport Terminal 


Bldg. 
CHICAGO 
Floyd E. Ertaman, Rm. 1420, Fisher Bidg., 343 
S. Dearborn St., Chicago 4, Ill. Tel: 
WE 9-0686 
First Monday, Dinner at 6:30 P. M., Meeting 
CHINA LAKE 
Beuhring W. Pike, 606-A Essex Circle, China 
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Third Thursday, Meeting at 8:00 P.M., 
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at 6:00 P.M., Circle Inn, Lathams, N. Y. 
FOX RIVER VALLEY 


John R. Redgrave, 109 S. Appleton St., Apple- 
ton, Wi 
GULF COAST 
Haro!d *"lacette, 2440 Neches Ave., Port 
Arthur, Texas 
Last Tuesday, Meeting at 7:30 P. M., Orange 
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Corp., P. O. Box 900, Lake Charles, La. Tel 
6-7522 

First Wednesday after last Monday, Dinner 
and regular meetings at McNeese State 
College 

ee ae 
M. Bosworth, 5336 Westhall Ave., Louisville, 


Kentucky. Tel: FR 3494 
First Monday, Meeting at 8:00 P.M., Seagram 


Auditorium. 
MONTREAL 
W. L. Toohey, Dominion Textiles dg? 1950 
Sherbrooke St., West, Montreal, Tel. 5711 
Last Monday of Month, Meeting 8: Ay iM. 
Mechanics Institute 
MUSCLE SHOALS 
Atherton Hastings, Tennessee Valley Author- 
ity, Div. of Chemical Engineering, Wilson 
Dam, Alabama. Tel: Sheffield 3160, Ext. 
6238 
First Thursday, Meeting 8:00 P.M., TVA 
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Third Monday, Dinner at 6:00 P. M., Meeting 
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Meeting 
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PHILADELPHIA 
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Third Wednesday, Meeting at 8:00 P.M., Belle- 
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PITTSBURGH 
Dr. A. H. Peterson, 
Fifth Ave., 


Mellon Institute, 5500 
Pittsburgh 13, Pa. MA 1-1100 


Fourth Monday, Dinner at 6:30 P.M., Meet- 
ing at 8:00 P.M., Roosevelt Hotel 
January 26, 1953 “Electronics—Transitors” 
by Dr. E. A. Bell, Bell Laboratories 
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Edwin P. Schuwerk, 445% Halley St., L. P., 
Erie, Pa. Tel: 2-3349 


Fourth Tuesday, Meeting at 8:00 P.M., G. E. 
Community Center, East Lake Rd., Erie, Pa. 
January 27, 1953 “Application of Ultrasonics” 
by George Henry, General Electric Co., 


Schenectady, N. Y. 
RICHLAND 
J. R. Plee, 1309 Roberdeau, Richland, Wash. 
Tel: 56-8692 
Second Wednesday, Meeting at 7:30 P. M., 
American Legion Hall 
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R. C. Schwartz, Jr., Foxboro Co., 1201 Granite 
Bldg., Rochester 4, N. Y. Tel: Hamilton 
1468 
Feb. 24 Maintenance Forum 


Fourth Tuesday, Meeting at 8:00 P.M., Univ. 
of Rochester, Physics Lecture Hall 

January 27, 1953, “Hydraulic Control as Ap- 
plied to Speed Governing”, by Woodward 
Governor Company. 
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L. J. Hall, 730 Talfourd St., 
Canada. Tel: EDgewater 226 

Third Monday, 8:00 P.M., Y.M. 


SAVANNAH RIVER 
F. P. Ledford, Jr., c/o Field Project Manager 
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E. I. du Pont de Nemours and Co., Box 117 
Augusta, Ga. 
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Jack M. Fettig, 433 Thomas St., 
Rapids, Michigan. 
Fourth Wednesday, 8:00 P. M., Dinner at 6:30 
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S.E. Grand 


P. M. Meeting at Red Arrow Legion Post, 
2431 W. Michigan Ave., Kalamazoo, Mich. 
ST. LOUIS 
W. G. Lee, 4710 Delor St., St. Louis 16, Ma. 
Tel: FL 8516 


First Wednesday After First Monday, Meeting 
at 8:00 P.M., Engineer’s Club of St. Louis. 
TOLEDO 
Howard Toledo 5, 

Ohio, 
Third Tuesday, Meeting at 8:00 P. M., Service 
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James L. Williams, 2237 Bruce St. Kingsport, 
Tenn. Tel: 2079-L 
Fourth Thursday, Civic Auditorium. 
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A Message From Your President 


t has been my privilege to have been 
I selected on your Executive Board 
for the past three years under the lead- 
ership of R. E. G. Pigott, J. G. McMa- 
hon, and Dr. A. O. Beckman. During 
this time the Executive Board has met 
many times and only 
on rare occasions 
has a member been 
absent. At all times 
this group has felt 
the responsibility 
and trust that you 
have delegated to 
them. In the Journal 
you have recently 
read the reports ef 
the Executive Board, 
and there is no rea- 
son why I should re- 





PORTER HART 


view the progress of this society. They 
and their committees have contributed 
most freely of their time and abilities 
to make the ISA and its annual confer- 
ence and exhibit a success. The Society 
is deeply indebted to Richard Rimbach 
for his leadership and counsel in help- 
ing to organize the ISA and continuing 
this active participation in our affairs. 

As President of the Society, I am 
keenly aware of the fact that the Exe- 
cutive Board and the committees of the 
Society can only produce their best 
results through the full cooperation of 
every member. 

As a member of this Society, it is 





Sam Eskin Named Technical 
Program Chairman 

Sam G. Eskin has been named Chair- 
man of the newly formed Technical 
Program Committee. This committee 
will arrange and co-ordinate the Techni- 
cal Program for the Eighth National 
Conference. It will also approve pro- 
gram technical papers for preprinting 
and other publications. 

Mr. Eskin, Technical Advisor to the 
President of Robertshaw-Fulton Com- 
pany, was a charter member of Cali- 
fornia Section and is now a member 
of the Pittsburgh Section. 


Joseph B. Baker 

It is with deep regret that the Wil- 
mington Section announces the death 
of Joseph B. Baker, 2916 N. Franklin 
Street, Wilmington, Delaware. Mr. 
Baker joined the Society in January 
1950, and was a Chemical Engineer at 
the Polychemical Experiment Station of 
E. I, du Pont de Nemours & Co., Ine. 
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your responsibility to be active nation- 
ally as well as in your local sections. 
Only through this type of cooperation 
with the officers and committees can we 
dedicate cur activities to the 
ment of the art and sciences of instru- 
mentation. As long as this cooperation 
continues, the ISA will continue to en- 
joy a healthy and rapid growth. 

The Instrument Society of America 
has become a Society of National stand- 
ing. In your Secretary’s report last 
September you will recall that the Na 
tional invited the 
ISA member, It 
is my understanding that never before 


advance- 


Research Council 


to become an aftiliate 


has such a young Society received such 
an invitation from this group. The 
Executive Board accepted the invita- 


tion to become affiliated with the Na 
tional Research Council, and it is 
one of my first pleasures as President 
of this Society to appoint Dr. A. O. 
Jeckman to the Council as 
Representative of Instrument So- 
ciety of America. 


Research 
the 


The Instrument Society of America is 
the most rapidly growing organiza- 
tion of its kind in America, and it is 
very important that we meet the tre 
mendous challenge of instrumentation 
necessary for our advancing economy. 
As a means for the officers, committees, 
and members to keep pace with our 
rapid growth, I urge the use of this 
ISA News Column to keep us informed 
on your activities. 


Barte Sard 





New York Regional Meeting 

The New York Section announces 
that plans are developing for the sixth 
annual Regional Meeting to be held at 
the Penn top suite of the Hotel Statler, 
New York City, N. Y., February 18, 
1953. The banquet which will have as 
its principal speaker, H. S. Bean, Na- 
tional Bureau of Standards, who will 
talk on “Future Research & Develop- 
ment in Fluidmetering.” The papers 
which have been accepted are: 

(1) Process Instrumentation Session 
A, Digital Recorders; B, Future ,in 
Chemical Instrumentation. 

(2) Power Plant Instrumentation 
Session A, Automatic Combustion Con- 
trols Using Multiple Fuels; B, Use of 
Combustion Analyzers for Automatic 
Combustion Controls; C, Closed Cir- 
cuit TV for Power House Applications; 
D, Surface Thermocouples in Boiler 
Tube Temperature Measurements. 

(3) Biological Instrumentation Four 
papers. 

For more information, contact J. Ar- 
thur Moore, 342 Madison Ave., New 
York 17, N. Y. 


New Jersey Symposium 
The aim of the New Jersey Sympos- 
held April 7, 1953 will be 
to explore the relationships between 
management and labor as they affect 
the Instrument Department, and_ to 
focus attention on the problems of ob- 
taining production results with mea- 
surement and control equipment. 

The subject “Management, Labor, 
and the Instrument Department” is of 
major importance to both industry and 
The following subjects will be 


ium to be 


labor. 


discussed: 


(1) Growing Complexity of Instru- 
mentation 

(2) Apprentice Training 

(3) Incentive Programs 

(4) Job Classification Upgrading 

(5) Labor Trends 

(6) Manpower Requirements 

(7) Management’s Ultimate Objec- 
tive 

(8) Labor’s Ultimate Objective 

(9) Social Relations. 





Please send me 


Name . 


Street 
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SY, 5 frum ent Society of »* erica 


1319 ALLEGHENY AVENUE 
copies of the PROCEEDINGS OF THE 
SEVENTH NATIONAL INSTRUMENT CONFERENCE, held at 


Cleveland, Ohio, September 8 to 12, 1952. 


Price $5.00 to ISA members. $10.00 to all others. 


Payment herewith [J 


*» PITTSBURGH 33, PA. 


Send bill 1 
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College Instrumentation 
Course Features ISA Members 


Members of the Instrument Society 
of America will head the Fourth An 
nual Short Course in Industrial In 
strumentation to be held at the Uni- 
versity of Florida, February 
clusive. The Course is under the spon- 
sorship of the College of Engineering. 

ISA members who are featured as 
instyuctors and as outstanding engi- 
neers in the country are: Ralph D. 
Webb, Chief Instrument Engineer, Ca) 
bide and Carbon Chemical 
M. J. Ladden, Supervisor of Training, 
Minneapolis-Honeywell Regulator Com 
pany; and M. B. Hall, Director of 
Training, The Foxboro Company. 

Dr. J. Hillis Miiler, President of the 
University will 
and Professor R. C. Specht is Confer 
ence Supervisor. 


Company; 


open the Conference 


Chicago Symposium 


The Chicago Section will hold an all 
day symposium on Saturday, February 
7, 1953. Six papers devoted to instru 
mentation in the heating and venti 
lating field will be presented by: 


ARGONNE NATIONAL LAB 


“Application, Operation and Main 
tenance of Heating, Ventilating and 
Air Conditioning Controjs at <A) 
gonne National Lab.” 

R. W. Van Valzah, Maint. Eng 


BARBER COLMAN COMPANY 


“Air Craft Air Conditioning” 
W. F. Tice, Sales Mer. 
Aircraft Control Div. 


HERMAN NELSON DIVISION Ame: 
ican Air Filter Co., Inc. 
“Demonstration School” 
(Instrumentation involved in test 
ing the ventilation system and con 
trols) 


MILWAUKEE GAS SPECIALTY 
COMPANY 


“The Thermal Electric Principle as 
Applied to Domestic Safety Controls.” 
W. F. Hoeser, Mer. 


Products Service 


PERFEX CORPORATION 
“Automatic Draft Control of Mode: 
ate Sized Steam Plants.” 

D. Cook 


MINNEAPOLIS-HONEYWELL 


“Instrumentation for Air Handling 
Systems”. 
Stanley Gray, Com. Megr., 
Chicago Office 
The meetings will be held in the 
Western Society of Engineers Building, 
84 East Randolph Street, Chicago, II 
linois, at 9:30 A.M. Advance registra 
tion is necessary. The fee, including all 
sessions and luncheon, is $5.00. Checks 
should be made out to Instrument So 
ciety of America, Chicago Section, and 
mailed to Floyd Ertsman, 343 South 
Dearborn Street, Chicago 4, Illinois. 
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1953 Executive Board 





~ 
BRAND 


Serving on the Executive Board this 
known ISA members who 
ave been active in Society affairs in 
the past. President, Porter Hart; First 

ce President, David M. Boyd, Jr.; 


year are well 


\ 
Vice President Robert T. Sheen in 
‘harge of General Relations Division; 
Secretary, William A. Wildhack and 
Pa President Arnoid O. Beckman. 
Three new memopet will serve on 


the Board. They are Vice Presidents 
Warren H. Brand and John M. Ribble, 


\ 1] 
and Treasurer Ju I i. Volibrecnt, 


Warren Brand, Vice President in 
charge of the Technical Division, is 
employed : a Supervising Engineer 


in the Instrument Department at Oak 
Ridge National Laboratory. He attended 
New York University and graduated 
from Cooper Union College of Engi- 
neering. He has ably served the ISA 
in various capacities—as ISA National 
Delegate, President of the Oak Riage 
Section, and as ¢ rman of the Com- 
mittee on Instrumentation for Produc- 
tion Processes. H married and the 


ISA Members Papers Contest 


With the idea of stimulating more 
nterest in instrumentation in general, 
the New Jersey Section will sponsor a 
“Papers Contest”, with substantial cash 
prizes for the best papers submitted. 
Any ISA member 
will be eligible to 
participate. Look 
for the official an- 
nouncement, 
prizes, rules, ete. 
in the February 
issue of the Jour- 
nal. C. H. Jones, 
Chairman of the 
Education Com- 





L. W. GREENE 


mittee, has ap 
pointed the following “Contest Com- 
nittee’’ to work out the details: Chair- 
man, L. W. Greene, Bakelite Co.; H. F. 
Moore, Standard Oil Development Co.: 
W. D. Archibald, Energy Control Co.; 
G. R. Feeley, Trinity Equipment Corp.; 
and C. H. Jones, Bakelite Co. 

Chairman Greene is with Bakelite 
Co., a Division of U.C.C., Bound Brook, 
N. J. serving as Instrument Engineer 
in their design group. Prior to his as- 
sociation with Bakelite he was with 
Joseph E. Seagram & Sons, Inc., Law- 
renceburg, Indiana. He was active in 
the Cincinnati Section of ISA almost 
from its inception, serving on the Board 
of Directors in various capacities. 








RIBBLE 





VOLLBRECHT 


father of two children. Mr. Brand fol- 
lows in the footsteps of David M. Boyd, 
Jr. who will serve as First Vice Presi- 


dent in 1953. 


Vice President in charge of Opera- 
tions Division, John M. Ribble, is a 
graduate of the University of Ocla- 
homa with a BS degree in Geological 
Engineering. He has worked extensively 
in the oil fields of Ok’anoma, Kan:as, 
and Texas. At present he is Superin- 
tendent of Measurement and _ Instru- 
mentation for Phillips Petroleum Com- 
pany. He is a member of Tulsa Section. 
His hobbies are hunting, fishing and 
sailboating. Mr. Ribble takes over the 
duties of the Operations Division for- 
merly handled by retiring Vice Presi- 
dent N. L. Isenhour. 

Succeeding George R. Feeley as Treas- 
urer, “Judd” Vollbrecht is President of 
Energy Control Corporation which rep- 
resents a group of nationally known 
instrument and control manufacturers. 
He is a graduate in Electrical Engi- 
neering of the University of Cincin- 
nati and did post-graduate work in 
Business Administration at Northwest- 
ern University. Mr. Vollbrecht has 
served as Chairman of the National 
ISA Finance Committee for the past 
two years besides being very active as 
chairman of various committees in the 
New York Section. He is married and 
the father of four children. 


New Speakers List Prepared 
By National Office 


A complete new 20 page Speakers 
List has been prepared by the National 
Office and mailed to all Section Secre- 
taries. This list includes speakers who 
answered a recent questionnaire, and 
expressed their willingness to talk be- 
fore ISA Sections throughout the na- 
tion. 

The list gives the names of speakers, 
their affiliations, title of their talk, 
areas they are able to cover, and 
whether or not they are to be re-im- 
bursed for expenses. 

If you can suggest a speaker, please 
send his name and address to the Na- 
tional Office and he will be sent a 
Speaker’s Form to fill out. Cooperation 
in this respect will help the National 
Office to prepare a more complete 
Speakers List and thus better serve 
the various Sections. 
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Many subjects of mutual interest 


the following conclusions were among those generally agreed 


upon. 


(1) RPC will appoint a subcommittee to study duplica- 
tion of chart ranges, particularly on miniature recorders 
(2) RPC will set up a subcommittee to standardize mark 


ings of pneumatic piping terminals. 


(3) RPC should look into the question of preferred sizes 


for miniature recorder cut-outs. 





ISA 


EMPLOYMENT SERVICE 
Forward your letter to INSTRUMENT 
SOCIETY OF AMERICA 


1319 Allegheny Ave., 
Pittsburgh 33, Pa. 


The Second Joint Meeting of Instrument Users and Manufacturers, sponsored by 
November 11, 1952, at the LaSalle Hotel, Chicago. A. V. Novak, Chairman of RPC, acted as Chairman of the mecting. 











GOVERNMENT SERVICES 


To apply for any of the following 
Federal Agency positions, write direct 
to the Agency holding the position for 
official application form. 


U.S. Naval Ordnance Test Station, 
Inyokern, China Lake, California 


MECHANICAL ENGINEER. Instrument Engi- 
neering and Development Division, Test De- 
partment. Duties will be concerned with design 
of photographic, optical and mechanical instru- 
mentation for the ground ranges, and designing 
instruments for the assessment of data obtained 
from the range tests. Qualifications include, in 
addition to design experience, a good under- 
standing of the basic principles of electricity, 
electronics, and optics, since incumbent must 
often coordinate work on his projects with en- 
gineers who specialize in those fields. Also re- 
quired is a knowledge of engineering report 
writing techniques, and the ability to supervise 
and direct other engineers and draftsman. $5949 
per annum. 


ELECTRONIC ENGINEER. Design and devel- 
opment of electronic instruments for use in 
free-flight ballistic experiments on Fin-stabilized 
rockets. $5060 per annum. 


ELECTRONIC ENGINEER. Electronic research 
and development in the field of measurement. 
$5060 per annum. 


ELECTRONIC ENGINEER, Application of new 
theories in the field of automatic control and 
instrumentation. Desire extensive knowledge of 
servomechanisms. $5910 per annum. 


ELECTRONIC ENGINEER. Group leader for 
research, design, development, and operation of 
electronic devices for use in telemetering, Dop- 
pler, magnetic pickup, and guided missiles. 
$5940 per annum. 
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the 


Second Joint Meeting of Instrument Users and Manufac (4) A report on 
turers was attended by over sixty top level eng of 
whom about half were from the instrument comp.iines and 
the other half from large users of instruments. 

were discussed and 


stances, 


The complete minutes of the 
from the Secretary of the Recommended Practices Commit- 
tee, A. F. Sperry, 6312 Broadway, Chicago 40, Illinois. 





MECHANICAL ENGINEER. Design, develop, 
and service instruments and devices for precise 
aerodynamic ard ballistic performance, meas- 
urement observation on rockets, guided mis- 
siles, and other ordnance equipment. Instru- 
ments may be mechanical, optical, electrical, or 
combination of all three plus electronics. $5060 
or $5940 per annum, 


ORDNANCE ENGINEER. These are project en- 
gineering Experience with servo- 
mechanism and knowledge of electronics is de- 
sirable. Individuals selected must be capable of 
working in teams and will engage in plannins 
and conducting tests, determining data and 
requirements, evaluating 
liaison with con- 


positions. 


missile perfermance 
assessed data, conducting 
tractors and preparing engineering reports on 
missile performance for presentation at various 
levels of administration in the Defense Depart- 
ment and private industry. $4205-$5940 per an- 
num, 


GENERAL ENGINEER. Design, develop, and 
service instruments and devices for precise 
aerodynamic and ballistic performance, measure- 
ment observation on rockets, guided missiles, 
and other ordnance equipment. Instruments may 
be mechanical, optical, electrical, or combina- 
tion of all three plus electronics. $5060 or $5940 
per annum. 


PHYSICIST. Experimental work relating to de- 
velopment of analogue computer for aircraft 
fire control systems. $5940 per annum. 


CHEMIST. Determine necessary instrumentation 
and conduct evaluation of certain explosive com- 
positions. $5060 per annum. 


U.S. Naval Ordnance Test Station, 
Pasadena Annex, Pasadena 


ELECTRONIC ENGINEER. General electronic 
background with emphags's in electronic cir- 
cuitry; specialized experience in acoustics; will 
serve as project engineer on instrument devel- 
opment. $7040 per annum. 


U.S. Navy Electronics Laboratory, 
San Diego, California 


ELECTRONIC SCIENTIST. Design and testing 
of electromechanical transducers and associated 
electrical networks; development of performance 
specifications for electronic instrumentation 
used in experimental studies on vibrating bodies 
and electromechanical resonators; development 


ments for Class 1, 
tronic instruments 

















Recommended Practices Committee of ISA was held on 





the proposed amendments to the Na- 


tional Electric Code was read and discussed. It was brought 
out that the public discussions held last year by RP-12 have 
horne tremendous fruit already since the amendments pro- 
posed by the panel incorporate most of the vital suggestions 
which were discussed at that meeting. 

The most important change was 
Division 2 wiring so as to permit elec- 
to be utilized under practical cireum- 


a revision in require- 


meeting can be obtained 








studies applying radiation, electric filter and 
transducer theories to underwater acoustics; 
preparation of technical memoranda and evalua- 
tion reports on experimental data. $5060 per 
annum, 


ELECTRONIC SCIENTIST. Design, develop and 
test systems and system components, Guide work 
in field of instrumentation, data reduction, data 
conversion, and data display as related to de- 
velopment and evaluation of comparative sys- 
tems and systems links. Electronic designs will 
contribute toward the integration of raw com- 
bat information into more effective forms for 
operational evaluation and use. $7040 per annum. 


Vational Bureau of Standards, 
Corona Laboratories, Corona 


ELECTRONIC SCIENTIST. Duties include the 
developed to assume that maximum quality data 
tion, components and systems to minimize the 
number of flight tests required for evaluation 
of missiles. Also, improved flight test plans are 
developed to assure that maximum quality data 
are obtained per flight. $8360 per annum, 


ORDNANCE ENGINEER, Duties include the 
development of laboratory tests of instrumenta- 
tion, components and systems to minimize the 
number of flight tests requjred. Also, improved 
flight test plans are developed to assure that 
maximum quality data are obtained per flight. 
$7040-$8360 per annum, 


MECHANICAL ENGINEER, Duties include the 
development of laboratory tests of instrumenta- 
tion, components and systems to minimize the 
number of flight tests required for evaluation of 
missiles. Also, improved flight test plans are 
developed to assume that maximum quality data 
are obtained per flight. $7040 per annum. 


U.S. Naval Civil Engineering Research 
and Evaluation Laboratory, 
Port Hueneme 
MECHANICAL ENGINEER, Work related to 
analytical analysis in heat transmission, fluid 
flow and thermodynamics. $4205 per annum. 


U.S. Naval Radiological Defense 
Laboratory, San Francisco, California 


PHYSICIST Research Assistant in program 
concerned with gamma spectrum measurements 
and scattering and attenuation of gamma rays. 
Experience with nuclear instrumentation de- 
sirabie. $5060 per annum, 
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Pneumatic Weighing In A 


Continuous Batching Process 


PNEUMATIC 

to a net weight measured, readily 
lends itself to many control applications 
of a batching or proportioning nature. 
The system reviewed in this pape 
points out the relative simplicity of 
what on first inspection would appear 
to be a hopelessly complicated system. 
This simplicity is effected through the 
ue of pneumatic circuits, at the heart 
of which is a pneumatic weight trans- 
mitter. 


output proportional 


1. View of new improved model of the pneu- 
matic weight transmitter, complete with con- 
stant differential relay. 

Fig. 1 shows a standard model ai: 
scale and this is shown schematically 
in Fig. 2. It consists of a capsule con- 
taining net weight and tare chambers 


with suitable means of applying a load $ 


to the center or floating section. This 
load is balanced by air of sufficient pres 
sure acting over the effective dia 
phragm area, and will be recognized as 
a simple force balance system. Fig. 3 
shows a typical calibration curve indi- 
cating the linear output of air pressure 
versus net weight. 

The problem confronting the designe 
was to convert the manual portion of 
a semi-automatic operation in the proc 
ess, into one that was completely auto 
matic with e@ corresponding saving of 
operating labor. 

PRO“L"SM 


Process CONTROL 


In the manufacture of 85 per cent 
magnesia pipe covering and insulation 
block, the process described below had 
been devised to speed up the molding 


*Chief Engineer Fluid Controls Co., Ine 
Philadelphia, Pa. 
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operation. A batch made up in a mixer 
s dropped by the operator to the weigh 
tank mounted on a standard beam type 
of scale which, in turn, is supported on 
a travelling crane, in order that a 
series of preheaters and molds can be 
served by a single weigh hopper. The 
operator then moves the crane to the 
first of the molding stations and afte 
carefully positioning the hopper with 
respect to the preheater, drops the pre- 
scribed amount into the first preheate: 
by watching the dial of the 
and operating a remotely con 
trolled valve on the hopper. 

He then positions the crane at the 
second molding 


beam o1 


scale 


station and so on to 
the end of the line. Meanwhile, the 
material in the preheater is being 
brought up to temperature and, on a 
timed cycle, dumped into the mold to 
permit the material to set up such that 
it can be satisfactorily handled. After 
being in the mold the required time, 
the pieces are automatically 
ejected and manually placed on trucks 
for removal to the final dryer. The mold 
is then ready for refilling, provided 
that the preheater has been filled and 
the heating cycle completed. 


solid 


wer wt AuaeR 


2. Sectional vi the pneumatic weight 


transmitter. 


was a tremen- 
dous improvement the old filter 
press method of molding, there were 
several obvious disadvantages. Due to 
the human element, delays in the cycle 
are bound to occur. Uniformity of the 
prodact and the amount of overage on 
a given mold is dependent on the atten- 
tion of the operator when dropping the 
batch. Maintenance on the beam 
is necessarily high because of the con- 
stant vibration and the swaying im- 
posed when starting and stopping the 
crane, These were the disadvantages 
that one of the leading manufacturers 
of magnesia insulation wished to elim- 
inate when installing this process dur- 
ing a recent plant expansion. 


Although this system 


over 


scale 





{ 
| 
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3. Typical calibration curve for the pneumatic 


oe 


weight transmitter. 


WEIGHT TPANSMI!TTER 
INSTALLED 

Withcut making any changes in the 
basic process, the system shown sche- 
matically in Fig. 4 was selected to make 
completely automatic the operations de- 
scribed above. To provide for continuous 
operation, it was necessary to furnish 
a minimum of two mixers, either of 
which can fill the two weigh hoppers 
mounted on the crane. Each hopper is 
of sufficient capacity to fill one half of 
the total molds per filling, and is sup- 
ported on a pneumatic weight trans- 
mitter (Fig. 5). 

Only the net weight contained is 
transmitted, with the weight of the hop- 
per and support being tared off by in- 
troducing the required pressure into the 
tare chamber of the weight transmit- 
ter. Since the transmitters and the con- 
trol cubicle are mounted from the crane, 
it is that a source of com- 
pressed air be provided and this was 
accomplished by mounting a small air 
compressor on the crane also. 

The selection of which mixer will be 
used is the function of the batch mixing 
operator on the mixing floor. After he 
is satisfied that a batch is of acceptable 
analysis, a switch permits him to select 
the mixer to be used. There is also an 
alarm system at his station to indicate 
when a mixer is empty so he will know 
to switch to the other unit. Should a 
mixer run empty while the weigh hop- 
pers are being filled, when the operator 
thruws the selector switch, the weigh 
hopper which was being filled will re- 
position itself under the full mixer and 
complete its fi'ling. Normally both hop- 
pers are filled from the same mixer 
unless one becomes empty during the 


PNEUMATIC 


necessary 


filling cycle. 
Use OF TARE BALANCING CYCLE 
Since the control for the drain valve 
from the mixer is on-off, and the head 
of material in the mixer is not constant, 
1953—-1.S.4. Journal 
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4. Schematic diagram of weigh system for continuous batching 


it is obvious that the exact fill point can 
not be maintained on every filling. To 
compensate for this, with the crane re- 
maining stationary after the second 
hopper is filled, a tare balancing cycle 
is used to correct the transmitted out- 
put to the exact set point by adding 01 
subtracting from the pressure in the 
tare chamber. On completion of this 
cycle, which is on a time basis, the 
crane proceeds to the end of the run- 
way where it hits a switch, reversing 
its direction and stops at the first mold 
ing station. 

The positioning of the crane at the 
stations is accomplished through 
of crane mounted limit switches which 
strike solenoid-operated baffles. There 
are three options available for each pre- 
heater during the discharge cycle. First, 
on each trip the crane will stop and dis- 
charge material into the preheater. Sec- 
ond, on each trip the crane will stop but 


use 


material will be discharged only every 
second trip. And, third, on each trip the 
crane will stop but no material will be 
discharged. 


5. View of 


1.S.A. Journal--Vol, 9 


weight transmitter as 





WEIGH HOPPER 
COMPRESSOR 
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process. 


These options are selected by means 
of a three-position switch for each pre- 
heater. Fig. 6 is a front view of the 
control cubicle and shows the three. 
position switches, the net weight indi- 
cators, the set point pressure regula- 
tors, and the various indicating lights. 

CONTROL OF MATERIAL DISCHARGE 

If material is to be discharged, the 
circuit is through the pressure switch. 
for the preheater in question. This 
switch is pressure loaded with a pres- 
sure regulator to that value less than 
the full tare balance pressure which is 
equivalent to the weight to be dis- 
charged. Thus, as the hopper discharge 
valve opens, the transmitted output will 
decrease until at the value set, the pres- 
sure switch actuates, closing the dis- 
charge valve and permitting the crane 
to proceed to the next station. Suitable 
interlocks are provided to prevent dis- 
charging unless the preheater is in a 
vertical position. 

If it is desired to leave the preheater 
idle, the selector switch when set on 
OUT, energizes the tare unit to increase 


installed, 


the tare pressure. This effectively de- 
creases the transmitter output and 
when the set value is reached, the pres- 
sure switch for this preheater actuates 
and permits the crane to proceed to 
the next station. 

If the other condition is to be met, 
that of discharging every other cycle, 
the selector switch throws a sequencing 
relay into the circuit, which when en- 
ergized on one cycle permits discharg- 
ing and, when energized on the next cy- 
cle permits taring off the set load. 

The two weigh hoppers discharge 
simultaneously into two adjacent molds, 
as described above, and the drain cycle 
repeats until all of the stations have 
been served. 

Following the filling of the last pre- 
heater, the crane continues until it 
strikes a reversing switch. This starts 
a timed cycle, during which the crane 
remains stationary while the empty 
tare weight is rebalanced to a preset 
value to prevent build up of the heel 


6. Front of control cubicle showing pressure 
regulators, selector switches, indicating lights 
and net weight indicators. 


in the weigh hoppers due to the pos- 
sibility of consistently overloading the 
hoppers during the fill cycle or due to 
some of the preheaters being idle. Af- 
ter the timed cycle runs out, the crane 
moves to the filling position under the 
mixer currently in use, and the entire 
cycle is repeated. All of the above 
operations occur without any attention 
whatever by the operator. 

DESIGNED 
SWITCHES 


SPECIALLY 
PRESSURE 
Several of the design problems over- 
come, which permit the system to oper- 
ate as described, are worthy of detailed 
study. System accuracy is entirely de- 
pendent on the combined accuracy and 
sensitivity of the pressure switches 
used for cutting off at the desired 
weight. At the time of installation, no 
standard switch was found which af- 
forded the features of: 
(1) Remote pressure loading 
(2) Accuracy of repeatability 
(3) Sensitivity within the require- 
ments of the job. 
Consequently, a special diaphragm op- 
erated switch was designed incorporat- 
ing a standard Micro-switch, the pres- 
sure loading feature, and whose sen- 
sitivity was better than one inch of 
water pressure over the full range of 
the unit. Fig. 7 is a rear view of the 
control cubicle in which these pressure 
switches are visible. Some of these 
switches also must repeatedly with- 
stand the overpressure with the maxi- 
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mum output of the weight transmitter 
and still operate accurately at low pres- 
sure, 


ELECTRIC DRIVE FOR 
PRESSURE REGULATOR 

The taring operation was also of 
great concern since it plays such an 
important role in the over-all opera- 
tion, although the problem admittedly 
is much simpler than use of the mul- 
tiple tare beams required for a beam 
scale installation of this kind. It was 
necessary to automatically drive a pres- 
sure regulator, stop it at a given point, 
and be assured that it would hold this 
pressure. Of the several methods avail- 
able, the one decided on for effecting 
this, consisted of a force balance type 
of pressure regulator driven by a re- 
versible electric motor through a suit- 
able gear train (Fig. 8). 

When actuated, the electric motor 
drives the pressure regulator in a di- 
rection to balance the set pressure on a 
pressure loaded switch. At the balance 
point, the switch actuates, reversing the 
motor so that pressure changes to ac- 
tuate the switch in the opposite direc- 
tion. Thus, the tare unit will continue 
to oscillate back and forth over the dif- 
ferential of the switch until the timer 
runs out. The width of the oscillating 
pressure band is dependent on the mo- 
tor speed and reduction ratio of the 
gear train. 


7. Rear of control cubicle showing relays and pressure switches. 


An Analog Computer for Rapid 






Other than these two items, namely, 
the tare units and special pressure 
switches, all components are standard 
industrial items. With these units and 
a standard pneumatic weight trans- 
mitter, the guaranteed system accuracy 
was specified as within plus or minus 
one pound per mold for a maximum 
load per mold of 250 pounds, which 
is equivalent to 0.8 per cent per mold, or 
based on the maximum weigh hopper 
charge of 2500 pounds, the accuracy is 
better than 0.1 per cent. 
PERFORMANCE OF SYSTEM 

The system, shown pictorially in 
Fig. 9, has been operating for approxi- 
mately one year, and has been on com- 





8. Motor driven tare unit. 





Computation of Potential-Field Data* 


By S. KAUFMAN** 


*Publication No. 27 Exploration & Production 
Technical Division Shell Oil Co., Houston, Texas. 
**Shell Oil Co., Houston, Texas 
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pletely automatic control for over nine 
months with practically no maintenance, 
other than routine cleaning of pressure 
regulators and relay contacts. Although 
anticipated because of the vibration, 
no trouble has been experienced with 
shifting of pressure settings or with 
the operation of relays and other cubi- 
cle mounted equipment. 


3 


wi 
Bb 











9. Over-all view of complete weigh system. 


After six months of continuous oper- 
ation, a check of the calibration re- 
vealed no change, which is indicative of 
several of the advantages of a pneu- 
matic weight transmitter over a con- 
ventional beam type of scale with its 
fulcrums, bearings, and pivots, espe- 
cially on an application of this severity. 

Other systems currently operating, 
or under design, which incorporate a 
pneumatic weight transmitter include 
solid-liquid ratioing system, a flow me- 
ter calibration stand, a constant loss 
of weight feeding system, a solid-solid 
ratioing system and a fuel weighing 
system for engine testing. 
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Abstract. This paper describes the use of an 
analog comput_r to perform rapidly the type of 
arithmetic operation required for the interpreta- 
tion of potential-field data encountered in the 
magnetometric or the gravimetric methods of 
geophysics. Other classes of computation, such 
as certain problems of interpolation and the 
numerical solutions of differential equations, can 
also be handled by the computer. A single com- 
putation consisting of the summing of 43 terms, 
each a product of a predetermined coefficient and 
a field value, can be accomplished, on the aver- 
age, in about 40 seconds, including machine set- 
up time 
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Fig. 1. 


HE computer was designed to per- 

form rapidly the type of computa- 
tion required for the interpretation of 
potential-field data such as are en- 
countered in the magnetometric or the 
gravimetric methods of geophysics. The 
initial data are obtained from measure- 
ments on the surface of the earth, or 
from contour maps based on such meas- 
urements, and arithmetic operation is 
required in order to interpret the sur- 
face measurements in terms of the sub- 
surface features. 

The computer, however, is not 
stricted to geophysical problems alone 
since the arithmetic operation is of a 
more general type where, given a large 
set of values of the initial data and a 
smaller set of coefficients, it is desired 
to pair each coefficient with a selected 
member of the large set of numbers, 
multiply together each pair of terms, 
and sum the products. The coefficients 
are then repeatedly paired with differ- 
ent groups of numbers of the large 
set, and the process of multiplication 
of pairs and summation of products 
continued. The number of coefficients 
involved, the numerical value of each 
coefficient, and the manner of pairing 
the coefficients with members of the 
iarge set of numbers are, of course, 
determined by the type of computation 
desired. 


re- 


The need for rapid computation of 
the geophysical data arises because of 
the large amount of calculations re- 
quired. A typical region of interest 
might be 1000 square miles in area 
which, for one-half mile grid spacing, 
contains 4000 values of the initial data. 
For every value of the initial data a 


separate computation is required, each 
consisting of the summing of as many 
as 43 terms, each term being a product 
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Analogue computer for potential field problems—front view. 


of one of the initial values by one of 
a set of predetermined coefficients. 
Furthermore it is desired that as many 
as five different sets of predetermined 
coefficients be applied separately. Thus, 
an analysis of a not-too-large area may 
require more than 20,000 separate 
lengthy calculations. 


GENERAL DESCRIPTION OF COMPUTER 


The general plan of operation of the 
computer is quite straightforward. A 
large jack board, with jacks arranged 
in the desired grid pattern, presents an 
array of voltages, each voltage being 
proportional to the measured value of 
the field at the corresponding field grid 
point. A plug board engages the jack 
board, the arrangement and number 
of plugs being such as to select the 
desired set of grid voltages. The plug 
board can be freely moved into a new 
position on the jack board, but the pat- 
tern of engagement with the jacks re- 
mains fixed by its construction. 

The selected set of voltages from the 
plug board are separately fed to the 
fixed contacts of a stepping switch 
whore rotating arm samples each con- 
tact in succession. The arm is connected 
to a precision resistive divider whose 
output taps have been arranged so that 
the included resistance is proportional 
to the coefficients required by the com- 
putation. 

Since, for each position of the plug 
board, it is also required that several 
different computations be performed, 
several sets of coefficient dividers have 
been incerporated into the computer 
and are readily chosen by a selector 
switch. The output taps of the voltage 
divider connect to a second bank of 
fixed contacts of the stepping switch. 
Thus, synchronizing the sampling of 








the jack-board voltages with the proper 
tap of the voltage divider makes avail- 
able a succession of voltages, each pro- 
portional to the product of a measured 
ld value by a predetermined coeffi- 
tent, 





tead-out Stage In Operation 
The read-out stage in the operation 
of the computer is initiated by feeding 
the succession of voltages to a voltage 
comparator, a unit which produces a 
pair of pulses for each voltage input, 
the time spacing between the members 
of each pair being determined by the 
magnitude of the voltage. These pairs 
of pulses activate one of two electronic 
counter-chronographs, the choice de- 
pending on the algebraic sign of the 
coefficient, where the successive time 
interval measurements are accumulated. 
Subtraction of the negative term ac- 
cumulation from the positive term ac- 
cumulation occurs at the end of the 
sampling cycle; and the final answer, in 
units of time, is read out directly. The 
several proportionality factors met 
with throughout the process are so ar- 
ranged that one unit of time of the 
final answer corresponds to a conven- 
ient unit of the initial field data, and 
hence the conversion is simplified. 
This type of read-out, whereby volt- 
ages are converted to times, is very 
advantageous. It is accurate because it 
requires inappreciable power from the 
voltage source, and does not upset any 
of the voltage relations. Its circuitry 
can be designed to make the system rel- 
atively independent of circuit vari- 
ations, resulting in excellent long-time 
stability. Finally, the accumulation of 
partial results and the subsequent sub- 
traction are not time-consuming, and 
therefore the rate of operation is high. 
The fundamental timing of the sys- 
tem, which controls the rate of oper- 
ation of the stepping switch, and hence 
the rate of accumulation of the partial 
products, is currently adjusted for 
about five operations per second, Once 
the data are set into the jack board, 
therefore, the process of 43 multipli- 
cations and the final summation are 
accomplished in about ten seconds. 


Arrangement of Imput Data Contrels 

A front view of the apparatus is 
shown in Fig. 1. The large panels at 
either side contain the input data con- 
trols for adjustment of the voltages at 
the jack board which is located in front 
of the operator at the desk level. The 
computer has a storage capacity of 
900 values, which corresponds to a 
grid region of 60 columns by 15 rows. 
The jack board contains 1740 jacks, so 
interwired that the computation of each 
row of points, after the first, will re- 
quire the resetting of only 60 input 
data values per row. 

This scheme furnishes an 
compromise between the size of the 
data storage units and the average 
time required per computation. One 
series of 3300 computations, with each 
computation made twice for checking 
purposes, was performed with an aver- 


adequate 
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age of slightly under one minute per 
computation. 

The plug board is shown inserted in 
the upper portion of the jack board. 
The two counter-chronographs are lo- 
cated above the jack board. The an- 
swer is obtained by direct reading of 
the neon light indicators of the lower 
counter-chrokograph. All operations of 
the computer are controlled by toggle 
and push-button switches on the control 
panel at the operator’s left hand. 


There are 127 vacuum tubes in the 
apparatus, only 11 of which are in- 
volved directly with the computation 
process. The remainder are in power 
supplies and in the counter-chrono- 
graphs. Of all the tubes, only one tube 
is critical in the sense that undetected 
erroneous answers might appear, and 
this tube must be checked several times 
each day. (The checking process is 
one of the built-in features and con- 
sumes about two minutes of time.) Fail- 
ure of any of the other tubes results 
either in no operation, or in erroneous 
operation such that warning is obvious. 

There are over 15,000 soldered joints 
in the equipment; the total wiring, if 
in one piece, would measure about 
12,000 feet in length. 


CIRCUITS 


Data Input Section 


The data board, jack board, and plug 
board comprise the data input section. 
A schematic representation of these 
units is shown in the upper left portion 
of Fig. 2. One 100 K shunt potentiom- 
eter and one 5K series potentiometer are 
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Fig. 3. Voltage comparator. 


connected, as indicated, to each jack 
of the jack board. Thus any voltage 
from zero to V is available, separately, 
at each jack. 

Although not indicated in the draw- 
ing, the jacks are arranged in a two- 
dimensional hexagonal array. The plug 
board, with plugs arranged in a hex- 
agonal pattern, engages the jack board. 
In order to simplify the drawing, the 
wiring between each plug and the fixed 
contacts of S1-A is not shown, but the 
plugs are numbered and wired to the 
corresponding number printed to the 
left of S1-A. 

The arm of S1-A is always loaded by 
the resistive voltage divider connected 
to TB-1. One of several dividers can 
be selected (the selector circuits not 
shown). The total resistance of each is 
always 100 K, but the amount of re- 
sistance across each tap is preset in 
accordance with the desired calculation. 
The arm of S1-B selects in succession 
one of the voltages presented to S1-A 
by the plug board, multiplied by one of 
the factors determined by the voltage 
divider. This succession of voltages is 
led to P4 through S5, the calibrate- 
operate switch on the control panel. 

H 
Inserting the Input’ Data 

The setting of each input data control 
is accomplished by a comparison scheme 
whereby, with only one precision ele- 
ment, adjustment of each input data 
voltage to better than 0.1 per cent of 
the maximum setting is made. As men- 
tioned in the preceding section, the 
voltage is obtained by voltage division 
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from a 100 K resistive load across the 
arm of S1-A, the supply voltage being 
furnished to the arm of S1-A by the 
data board controls through the jack 
board, the plug board, and the fixed 
contacts of S1-A. The data insertion 
procedure consists of adjusting the 
voltages appearing at the jacks of the 
jack board so that when the jacks are 
loaded by a 100 K resistor the volt- 
ages present are proportional to the 
initia! input data. 

For this purpose, use is made of the 
precision helipot R102, located on the 
control panel. The helipot is a 10-turn 
potentiometer, with a linearity better 
than 0.1 per cent, and with a direct 
reading dial. It is connected, in series 
with R101, between the primary voltage 
source V and ground. Suppose, for sim- 
plicity, that all the initial input data 
in the region of interest are in such 
units that the numerical values lie be- 
tween zero and 1000; then the voltage 
appearing at the arm of the helipot, 
which is proportional to the dial read- 
ing, can be readily adjusted to be 
proportional to any initial input value. 


Control Unit 


The control unit is that portion of 
the system which controls the motion 
of the rotating arms of the stepping 
switch. The coil Rel governs the motion 
of the rotating arms S1-A, B, C, and D, 
and the make-break contractor S1-F. 
The switch is so designed that each 
interruption of the current through Rel 
causes the switch to move one step. 

Power from 7101 is rectified, passed 
through S3, Rel, and the normally 
closed contacts of Re2. V10i and its 
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associated components form a _ free- 
running unsymmetrical multivibrator, 
with a period of about 0.2 second. 
V102-a is a cathode follower; V102-b is 


diode-connected and is used as a 
damper. 
The sequence of operations in the 


contro] unit is the following: the rise 
in voltage at the plate of V101-a causes 
increased conduction in V102-a; the re- 
sulting rise across R116 activates the 
relay coil Re2, opening its normally 
closed contacts. (This relay is unaf- 
fected, however, whenever the relay 
coil is short-circuited by any of the 
switches connected to pin 6 of V102.) 

Opening the contacts of Re2 inter- 
rupts the current flow through Rel, 
provided, of course, that S83 is kept 
closed, causing the arms A, B, C, and D 
of Sl to move one step. This motion 
causes S1-F to close momentarily, short- 
ing out R118. At P101, therefore, there 
is a negative-going trigger available 
which is in synchronism with the step- 
ping of the rotating arms of S1. The 
squence of operations repeats once for 
each cycle of the timing multivibrator. 


Adjustment of Scale Factor 


Since the voltage source V is common 
to the data board and the helipot R102 
used for data insertion, the reference 
voltage obtained at the arm of S1-B 
is always proportional to the desired 
computation, independ nt of the value 
of V. However, it is advantageous to 
set the voltageV so that the time inter- 
val determined by the veltage compara- 
tor for voltage V input is a round num- 
ber, such as 10,000 microseconds. 


The Voltage Comparator 


This unit furnishes the conversion 
form voltages to time. For a given 
reference voltage input, the output is a 
pair of pulses whose time separation is 
a linear function of the magnitude of 
the reference voltage. Since the refer- 
ence voltage is obtained from a series 
of switching operations, a_ sufficient 
time delay to allow transient voltages 
to disappear is incorporated into the 
voltage comparator. 

The general principle of operation is 
to produce a linearly rising voltage 
wave form synchronized with the inser- 
tion of a reference voltage. The start 
of this rising voltage is the “start” 
time. When the rising voltage is equal 
in magnitude to the reference voltage, 
a second pulse is produced. The second 
pulse is the “stop” pulse. This pair of 
pulses is fed to a counter-chronograph, 
and the time interval accurately meas- 
ured. 

The circuit diagram of the compara- 
tor is shown in Fig. 3. The trigger in- 
put is obtained from S)-F, hence is 
synchronized with the motion of the 
stepping switch S1. V1 is a biased mul- 
tivibrator, with V1-b normally con- 
ducting. The negative-going trigger at 
Pl changes the state of V1, but re- 
covery is automatic. The time between 
the triggering signal and the recovery 
is determined, essentially, by the values 
of R2, R4, and C2. 
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Pertinent wave forms are illustrated 
in Fig. 4. Fig. 4a is the wave form seen 
at P102. The wave form at pin 2, V101 
is exactly synchronized with this wave 
form, but is positive-going instead of 
negative-going. Thus, at zero time, Re2 
is opened and the stepping switch 
moves. Because of the mechanical link- 
ages betweeen the motion of the step- 
ping switch and the activation of S1-F, 
the negative-going output at P101 does 
not start until time A. Its wave form 
is shown in Fig. 4b. This trigger acti- 
vates V1 whose output is seen in Fig. 
4c. The negative-going recovery at time 
3 becomes the delayed input signal to 
V2, the sweep-gate multivibrator. 

The sweep-gate multivibrator is also 
a biased multivibrator. Its output wave 
form, shown in Fig. 4d, has a duration 
of about 12,000 microseconds, so chosen 
to be slightly longer than the maximum 


single count. It is used for two pur- 
poses: 
(1) It is differentiated by C10 and 


R14, and amplified by the biased ampli- 
fier V3-a. V3-b is a direct-coupled cath- 
ode follower whose output is the “start” 
pulse. This pulse is about +75 volts 
in amplitude, with a rise time of 0.2 
microsecond. Its occurrence in time is 
precisely the leading edge of the sweep- 
gate wave form. 

(2) It is used as a gating pulse for 
the switch tube V4-a which initiates the 
linearly rising wave form from which 
the “stop” pulse will be derived. 


The Counter-Chronographs 


The counter units in current use are 
modified Potter Model 461 electronic 
counter-chronographs. The discussion 





to follow does not describe their oper- 
ation in detail but only indicates the 
features pertinent to the computer op- 
eration. 

Each counter-chronograph consists of 
an oscillator section, a switch or gating 
section, and a counter section. The oscil- 
lator is a continuously operating crys- 
tal-controlled unit. The frequency is 
one megacycle per second. The switch 
section can be opened by a “start” pulse 
and closed by a “stop” pulse. Only 
while the switch section is open does 
the oscillator signal enter the counter 
section, and the reading of the counter, 
therefore, indicates the number of 
cycles of the crystal oscillator which 
are produced during the interval be- 
tween the “start” and “stop” pulses. 

For our purposes, several modifica- 
tions have been made: 

(1) The lock-out circuits of both 
counters have been removed. Thus, the 
elapsed times between the “start” and 
“stop” pulses of successive pairs of such 
pulses can be accumulated. 

(2) Either counter can be made in- 
active by application of a disabling 
voltage. While in a disabled condition 
no count is indicated, even though 
“start” and “stop” pulses are applied. 

(3) The counters have a storage ca- 
pacity of 106 counts, or six decades, 
before the final decade delivers an out- 
put pulse. A self-stop circuit has been 
added so that the output pulse of the 
sixth decade of counter No. 2 furnishes 


a “stop” pulse to both counters. 
The Test Circuit 

The purpose of the test circuit is to 
check the electronic portions of the 
system by introducing an artificial 
problem whose answer is known, and 
observing the machine-calculated an- 
swer. The circuit, shown in Fig. 2, is 
seen to be similar to one of the data- 
input units. With the plug board re- 
moved from the data board, and with 
the test switch turned to the “on” po- 
sition, a constant voltage is applied to 
the arm of S1-A. 

The test problem, therefore, is the 
artificial problem of a uniform field dis- 
tribution. The magnitude of the test 
voltage, hence the magnitude of the 
uniform field, can be adjusted to any 
desired value between zero and maxi- 
mum. Because the coefficients for the 
computation are known, the correct 
answer is easily calculated, and the 
over-all performance of the computer 
can be checked. 


Experimental Test 


A direct determination of the prob- 
able error of the computer was made by 
recomputing a region of 4000 grid 
points waich had _ previously been 
worked up with an IBM digital com- 
puter. Analysis of the differences in 
the two sets of computations indicated 
a probable error of 4.5 machine units 
for the analog computer. This cor- 
responded to less than two units of the 
initial data, a satisfactory figure since 
the desired contouring at ten-unit in- 
tervals could be effected. 
1953--1.8S.A. Journal 
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Unattended Terminal Station 
is Controlled Remotely by 


TELEMETERING 


A new terminal station uses electric-motor- 


operated valves, underground piping, and re- 
mote control by two telephone-line telemeter- 


ing circuits. 


ESTERN Terminal Station, in 

\ \ j West Los Angeles, is the latest 

of the remotely controlled, un- 
attended control installations along the 
30-inch Texas pipeline. It serves as a 
terminal to the Santa Monica area 
through a 16-inch connection from the 
30-inch for the Southern Counties Gas 
Company. Flowmeters and regulating 
valves are incorporated in the line at 
this point to measure and regulate the 
flow of natural gas to and from the 30- 
inch Lindley connection to the La Go- 
leta dry gas field. 

Measurement is obtained through one 
8-inch primary meter and two 20-inch 
secondary meters. Differential limit con- 
trols actuate cylinder-operated plug 
valves to open or close the meters as 
required. Fig. 1 is a diagram of the 
station piping. 


TELEMETERING 


Two telephone circuits, terminating 
at the control station which is located 
in the San Fernando Valley, perform 
the telemetering and contro) functions 
(Fig. 2). 

The telemeters are of the impulse 
duration type. Each telemetering trans- 
mitter is essentially a mercury switch 
which is closed for an interval propor- 
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tional to the measured quantity. As it 
is the duration rather than the mag- 
nitude of the transmitted signal that 
is important, wide variations in voltage 
or line resistance have no effect on the 
accuracy of the measurement. 


Telephone Circuit No. 1 


The first telephone circuit transmits 
a signal representing the total volume 
through the station. Pressure differ- 
ential (proportional to flow) is ob- 
tained by means of a segmental orifice 
plate welded inside a straight portion 
of the 30-inch line. Taps on each side 
of this plate connect to the differen- 
tial transmitter and controller. A small 
four-way selector valve, equipped with 
a cylinder operator, is connected in 
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the differential-pressure lines to re- 
verse the connections upon reversal of 
flow. This is shown in Fig. 2. 

As faulty operation of this valve 
could cause over-ranging and mercury 
loss in conventional mercury-manom- 
eter flowmeters, rupture-proof bellows- 
type differential-pressure measuring 
units (Fig. 3) are employed in the 
transmitter and also in the differen- 
tial-pressure controller. An additional 
advantage is that frequent adjustments 
necessitated by ambient temperature 
changes are eliminated because of the 
superior thermal stability of the unit. 

The technique for reversing the di- 
rection of -control and _ transmitted 
value is unique; the polarity of the 
transmitted signal effects the pneu- 






































Fig. 1. Station piping. 
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Fig. 2. Telephone, telemet «ring, 
matic reversal of the differential-pres- 
sure lines to the instruments. As shown 
in the upper part of Fig. 2, the direct- 
current power supply for the circuit is 
located at the receiver end. The revers- 
ing switch is a double-pole double-throw 
toggle switch arranged for polarity 
reversal. The receiver unit includes a 
magnetic clutch coil which is connected 
in series with the circuit. Polarity re- 
versal has no effect on the operation 
or accuracy of the receiver. 

At the transmitter end of the circuit, 
the “Latching Relay and Timer” unit 
(Fig. 4) is sensitive to polarity direc- 


tion because of selenium-oxide  recti 


controlling, 
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and receiving circuits. 
fiers in the latching-relay circuit. Kither 
the latching coil or the release coil of 
the latching relay (depending on the 
polarity) is connected in with 
the transmitter (essentially a mercury 
switch) which completes the circuit. 

To operate, the polarity of the cir- 
cuit is reversed by positioning the 
reversing switch, operating the latch- 
ing relay. Contacts actuated by the se- 
lected coil close, starting the timer and 
energizing one of the two three-way 
solenoid valves. 

Natural gas at 125 psig. is channelled 
to the proper side of the cylinder op- 
erator and the four-way selector valve 


series 
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Fig. 5. Aboveground 
portion of 16-inch plug 
valves with electric-mo- 
ter control. 
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Fig. 4. Latching relay and tuner unit. Bottom 
unit is latching-relay circuit with selenium-oxide 
rectifiers; tuner unit is in upper dotted square. 


reverses the differential-pressure con- 
nections. After about 30 seconds the 
timer disconnects the solenoid and is 
reset for the next cycle of operation. 


Telephone Circuit No. 2. 


The second telephone circuit (Fig. 2) 
transmits the pressures upstream and 
downstream of the regulating valves 
and, on option, positions the set point 
of the differential-pressure (volume) 
controller. 

The two pressure transmitters in the 
circuit are connected (at alternate in- 
tervals) to the telephone line through 
a timing switch. They record on a sin- 
gle receiver. The two pressures are 
identified by the time allotted to each. 
For example, in a fifteen-minute cycle, 
transmitter “A” is connected for a pe 
riod of nine minutes, transmitter “B” 
for six minutes. 

The set point of the differential-pres 
sure controller is positioned by remote 
means over the same circuit used by 
the pressure telemeters, As our present 
contracts with the telephone company 
do not permit us to perform more than 
one function at a time over a single 
circuit, and as we wish to derive the 
maximum use of the circuit, we select 
the desired function by dialing a num- 
ber. 

The selector, like the latching relay, 
uses polarity-sensitive rectifiers, to- 
gether with relays and a timer in a 
unit that we call a “transfer device.” 
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Fig. 6. Drive-motor control circuit, showing 
how proportioning resistors form a Wheatstone 
bridge. 


Fig. 7. Electronic proportioning relay. 
This device is simply a single-pole dou- 
ble-throw switch, remotely operated, 
with time limit reset. 

In circuit 2, Fig. 2, the normal (tele- 
metering) circuit can be traced from 
the receiver, to the local unit of the 
transfer device, over the telephone cir- 
cuit to the remote unit of the trans- 
fer device, the transmitter timing 
switch, the transmitter, and ground 
return. 

When a push button in the control 
switch is pressed, the circuit polarity 
is reversed. Rectifiers in the transmit- 


ters block the flow of the reversed cur- 
rent. Other rectifiers in the transfer de- 
vices route the current to energize 
direct-current relays. These in turn 
cause two synchronous-motor-operated 
time-delay relays, and several alternat- 
ing-current relays, to be operated. 

The result of this remote-controlled 
switching is that, at the local end of the 
circuit, the receiver is disconnected 
from the telephone circuit whereas the 
control switch is connected. At the re 
mote end, the timer and transmitters 
are now replaced by the set-point-posi- 
tioning elements of the differential 
pressure controller. 

The operator can now position the set 
point of the controller by pressing the 
appropriate push button to increase or 
decrease the volume through the sta- 
tion. This again is accomplished by 
polarity reversal. After an interval se 
lected to suit the requirement, the 
timers disconnect the cireuit from the 
control function and re-connect the 
telemetering elements. 


CONTROL 


The final control elements at the 
station consist of two 16-inch plug 
valves, positioned by electric-motor ac- 
tuators. This combination was selected 
because an absolutely tight shutoff is 
desired when the valves are closed. As 
the valves are buried underground, to- 
gether with other station piving, noise 
problems common to aboveground in- 
stallations are eliminated. 

The two valves are designed to over- 
ate in sequence—-that is, when the first 


Fig. 8. Equipment for controlling electric-motor-positioned plug valves. 
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valve approaches its maximum open 
ing, the second valve starts to open. 
The aboveground portion of these 
valves, which includes the drive motor 
and a housing enclosing the speed-re- 
ducing gears, is shown in Fig. 5. Also 
included in the valve-control housing 
are limit switches and a proportioning 
resistor (potentiometer) which is po- 
sitioned by the rotation of the valve. 

The proportioning resistor is one-half 
of a Wheatstone bridge in the drive- 
motor control circuit (Fig. 6). .The 
other half of this bridge is a similar 
slidewire resistor which is part of a 
pressure transducer unit connected to 
the output of the remotely positioned 
controller. In Fig. galvanometer 
is shown as an unbalance detector. If 
the sliding arm of the controller re- 
sistor is moved, a difference in voltage 
occurs between the sliding arms of 
the two resistors, and current flows 
through the galvanometer, causing the 
pointer to deflect. By moving the valve 
resistor a similar amount in the proper 
direction, balance can be restored. 

In the operating equipment an elec 
tronic proportioning relay (Fig. 7) is 
used instead of the galvanometer. Any 
unbalance in the bridge circuit causes 
a relay in a vacuum-tube circuit to 
close; this in turn operates motor con- 
tactors in the reversing starter. The 
motor then positions the valve to the 
point where voltage balance is attained. 
This controlling circuit is shown in 
Fig. 8. 

To trace the operation, let us start at 
the remotely positioned volume con 
troller. If the control point is altered, 
a different value of output pressure is 
impressed on the pressure element of 
the “Pressuretrol” transducer, thus 
moving the sliding contact a propor- 
tionate amount. 

The resulting unbalance of the bridge 
is detected by the electronic propor- 
tional relay, and the circuit connecting 
the reversing starter is completed, 
starting the motor. The valve then is 
rotated to a position where circuit bal 
ance is 

This station was placed in operation 
about nine months ago. Since then, no 
undue service requirements have oc 
curred. Most of the maintenance calls 
were results of failures common. to 
conventional components. Preventive 
maintenance inspections are made 
weekly. Thorough inspection, including 
lubrication and circuit measurements, 
are made on a monthly basis. 
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GADGETEERING 


Continued from page 107 


sample chamber of 12 degrees Baumé causes the instrument 
to read full scale. The density range can be altered by vary- 
ing either the range of the measuring device or the distance 
between the ends of the dip tubes. 

A system of this type, installed with a deaerating device, 
was used for continuous density measurement and control. 
A metering device having a total range of from 0 to 1.667 
inches of water was selected and installed with dip tubes 
having a difference in length of 16% inches to provide 
density measurement over a range from 0 to 12 degrees 
Baumé. The metering device was located 70 feet from the 
sampling chamber, and the bubble rate regulators were in- 
stalled on the same panel with the metering device. The 
impulse lines between the metering device and the sampling 
chamber, and the lines connecting the air-bubble system to 
the impulse lines at a point directly above the sampling 
chamber, were installed with %4-inch-O.D. copper tubing. 

The time lag in this system made automatic control of 
the process density impossible. This system was modified 
in the field—the bubble rate system was placed as close as 
possible to the sampling chamber, and the impulse lines 
to the measuring device were increased in size to %-inch- 
O.D. copper tubing. This arrangement reduced the time lag 
and made it possible to adjust the control system for satis- 
factory continuous control of the process density. 

To establish the optimum piping arrangement for this 
device, our engineering group conducted a series of experi- 
ments. The sampling chamber was filled with a stable fluid 
of known gravity, and the bubble rate adjusted for an ac- 
curate gravity reading at the measuring device. The impulse 
line connecting the dip tube to the high-pressure side of the 
measuring device then was disconnected and the instrument 
stabilized with the high-pressure side at atmospheric pres- 
sure. Reconnecting this impulse line and accurately meas- 
uring the elapsed time required for the instrument to indi- 
cate an accurate density reading established the speed of 
response of the instrument for various piping combinations. 
Fig. 10 shows the results of these experiments. As indicated, 
minimum time lag is achieved by using %-inch-O.D. copper 
impulse lines between the measuring device and the dip 
tubes, and by locating the bubble rate system as close as 
possible to the sampling chamber. Of significant importance 
is that portion of the curves showing the speed of response 
of the various systems for a change of 1 degree Baumé from 
7.4 to 8.4 deg. Baumé. For the system using '%-inch-O.D. 
tubing this interval is 12 seconds. For each of the other 
systems the interval is 5 to 7 times longer. 

This demonstrates the need for consideration of factors 
such as the volume of the measuring system, the friction 
losses of the connecting piping, the differential pressure 
available to overcome these friction losses, and other factors 
that contribute to undesirable time lag. Also, the field engi- 
neer should have available, as stock items, the accessory 
devices discussed in this article. Large quantities are not 
required, but a simple inexpensive auxiliary device, readily 
available from stock, can be the difference in accomplishing 
contemplated process revisions quickly and efficiently. A 
simple assortment of these devices is almost unlimited in 
flexibility of application. 

Acknowledgment: The author wishes to express his ap- 
preciation to G. H. Burnett of the Corn Products Refining 
Company Engineering Group for his experimental work and 
assistance in preparation of this paper, to Helen Pruitt for 
her assistance with various sketches, and to Jean Smith 
for stenographic assistance. 


DISCUSSION 

Discussor (Porter Hart): What is the volume of liquid 
you can put through the displacer-type gravity meter with- 
out getting into trouble? 

Simon: We normally operate between 3 and 4 gallons per 
minute. The flows at the top and bottom outlets must be as 
nearly the same as possible. Other than that, the rate with 
the piezometer ring modification is not critical. 

Jimmy Jones, Texas Company: Flow rates from 2 to 5 
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gallons a minute can be controlled by gear-type pumps and 
%-hp. explosion-proof induction motors. One of each could 
be placed in each of the flow lines, top and bottom. That 
would control your rates and would not be affected by vis- 
cosity change due to cooling. Have you considered that 
method of control? 

Simon: We have considered it and’ we have used sample 
pumps. However, slurries and extremely viscous liquors 
limit the use of any type of sample pump. 

Discussor: Why do you use bubbler-type gravity meters 
in one stage and the displacer type in the other? 

Simon: Bubbler-type systems are limited when handling 
the more viscous liquids. When a bubbler blows a bubble 
several feet long, that isn’t conducive to good measurement. 
We do need a better system, something that could be gen- 
erally applied. We don’t know of anyone that does have 
the equipment that will do a satisfactory job. The meas- 
urement of density is simple, but problems that go with 
the handling of slurries and viscous liquors make it compli- 
cated. 

Jones: Do your slurries look like toothpaste or are they 
easily poured out of a bucket? 

Simon: Slurries, as we refer to them, are solids in sus- 
pension at densities up to 23 deg. Baumé. The viscosity does 
increase appreciably for a smail change in Be’ in the vicinity 
of 22 or 23 deg. Baumé. The liquids are opaque, they usually 
are starch slurries, and sometimes contain a high percentage 
of fibres. 

Discussorv: What is the measurement sensitivity of the 
bubbler-type gravity meter? 

Simon: We are asked to measure, on most of our density 
applications, within 1/10 of 1 degree Baumé. That cor- 
responds to about 0.0009 change in specific gravity. I don’t 
know what it is on the API scale. One of the problems is 
the extreme accuracy that we are trying to achieve. 

Discussov: Would a vibrator-type feeder apply as well as 
the belt-type feeder for handling dry substances? 

Simon: Yes. 

Gracey, Union Carbide & Chemicals: How is the variable- 
speed drive for the gravimetric feeder actuated, and does 
this drive completely stop the feeder? 

Simon: The variable-speed drive is a pneumatic device 
which continuously controls the speed from dead stop to 
maximum. 





PROCESS CONTROL 


Continued from page VO. 


“Indicator” or “recorder” are not used for the measuring 
clement because many systems do not have an indicator or 
recorder in the closed-loop control cycle. 

The detecting element and measuring element are treated 
separately so that the characteristics of each can be con- 
sidered. In addition, the measuring element and controlling 
unit can be treated as one unit called the automatic con- 
troller, 

A number of automatic controllers are used with no pro- 
vision for indication or recording of the controlled condi 
tion, but the general practice has been to use a recorder as 
the basis of the control system. In such systems the recorder 
is an integral part of the controller because the same mech- 
anism provides motive power for both the controlling unit 
and the recording pen. However, the advent of new all-elec- 
tric systems is emphasizing the merits of obtaining a record, 
either for monitoring or accountancy purposes, by a separate 
recording unit. This unit may be in parallel with the con- 
trol loop, as at X, in Fig. 3, or it may be connected to a 
separate detecting element, as at X. The latter arrange- 
ment gives a completely independent and more reliable check 
on the operation of the control system. 

Terminology of the American Society of Mechanical Engi. 
neers. The ASME has recommended a terminology based 
upon the units shown in Fig. 4, which compares the BSI 
and ASME systems and reveals the basic similarities. 


CHARACTERISTICS OF THE DETECTING ELEMENT 


The characteristics required of an automatic controller for 
any given application depends upon the characteristics of the 
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THE NEW LABORATORY MODEL Helipot 


Widely used in industrial, academic and elec- 
tronic laboratories, the new Laboratory Model 
T-10A Hetipot—incorporating the MODEL RA 
PRECISION DuopiaL—provides new speed, sim- 
plicity and accuracy in setiing up all types of 
potentiometer circuits. Ideal for experimental and 
educational work, this compact unit has many 
unique advantages... 


D It can be set te a known resistance in 1/Sth the 
time required by a 5 dial decade bex 

D it can be quickly inserted in many types of BC 
and low-frequency AC bridge circuits where it is D It can be used for controlling serves, computers, 
immeaserably faster than a series of decade re- triggering, positioning and many other types of 
sisters. circuits. 


D It can be used as either a potentiometer or rhee- 
stat for calibrating meters, amplifiers, escille- 
scopes and ether equipment. 


The Laboratory Model HELIPOT consists of a 10-turn ope. A HELIport and an 
RA PRECISION DuopiAL unitized into a compact walnut case with satin-finished 
metal panel. It provides a resolution of 1/5,000 to 1/15,000, depending on resist- 
ance values, with guaranteed linearity of *0.1%. 


Steck resistence valves — 100, 500, 1,000, 5,000, 10,000, 20,000, 
50,000, and 100,000 ohms. 


Write today for details on this time end lebor-saver! 


rue HOlIPOt conroration * SOUTH PASADENA 11, CALIF 
A subsidiary of Beckman Instruments, Inc, 
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plant, the detecting element, and the regulating unit to be 
employed. 

The detecting element and regulating unit selected for a 
control system depend upon the condition to be controlled. 
In a chemical works this is usually either temperature, fluid 
flow, pressure, liquid level, or compesition of raw material, 
intermediate product, or final product. It may also be a 
physical dimension such as thickness, speed of a machine, 
or color. But whatever the controlled condition is, it must be 
measured accurately and quickly so that the controlling 
unit can take action to nullify any departure from the de- 
sired value. 

It is therefore vital to the automatic control system that 
the right choice of detecting element is made for any given 
application, and that the element selected is installed in the 
best manner. It is always necessary to make a compromise 
between the ideal installation from the measuring point of 
view, and the robust, corrosion- and vibration-proof instal- 
lation which gives no maintenance troubles. It is impos- 
sible to choose the element, its location, and its protection 
from damage, unless the underlying principles governing 
its response are thoroughly understood. Therefore, the 
next article in this series will discuss these principles and 
their application in practice. The fundamental consider- 
ations are not of academic interest only; surprising im- 
provements in control accuracy and speed of response often 
can be made by simple changes in existing installations. 
It is important also to arrange for the correct location and 
protection of detecting elements in new plant designs; it is 
well worth making a special point of checking these points 
before the plant equipment is built. 
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Continued from page 112 
done by stabilizing the fluxgate with a gyroscope. The re- 
sultant instrument is called a gyro-fluxgate compass. 

Gyromagnetic compass. The gyromagnetic compass is an 
aircraft instrument that combines the good short-time sta- 
bility of the gyroscope with the superior long-interval ac- 
curacy of the magnetic compass. This is done by using a 
magnetic compass to precess a gyroscope so that the gyro- 
scope indicates the same magnetic bearing as the magnetic 
compass. The gyroscope is essentially a remote repeater for 
the magnetic compass. As the gyroscope is insensitive to the 
rapid accelerations of the aircraft, the instrument has good 
short-time stability. 

Gyroscopic 

The gyroscope is used in two ways in both naval craft 
and aircraft—(1) it stabilizes instruments, antennas, and 
devices that must be unaffected by the motion of their 
supports and (2) it indicates direction, as in gyrocompasses. 

Gyrocompass. The gyrocompass is simply a gyroscope 
with horizontal axle and vertical rotor. A weight is hung 
from the ends of the axle. When the gyro rotor spins, the 
axle tends to remain parallel to the earth’s axis (i.e., paral- 
lel to a meridian) because at any other position the rota- 
tion of the earth causes an apparent tilting of the axle, 
which in turn causes a precession until the axle is again 
on a meridian. The gyrocompass is a basic shipborne in- 
strument, but cannot be used on aircraft because of the 
high acceleration of the craft. On aircraft, therefore, the 
gyroscope is used only as a stabilizing device, as in the 
gyro-fluxgate compass, the directional gyro, the gyro hori- 
zon indicator, ete. 

Electronic 

Electronic aids to navigation include (1) radio direc- 
tion finders, (2) hyperbolic navigation systems, (3) cir- 
cular navigation systems, (4) radio ranges, (5) sector 
beacons, (6) radar beacons, and (7) course-flying instru- 
ments. 

Radio direction finders. The direction from which any 
r-f. signal is being received can be ascertained by use of 
a directional antenna, such as a loop antenna. 

The directivity pattern of a loop antenna is a figure of 
eight. As the signal strength varies more rapidly near the 
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Within 1° Wet Bulb 


If controlled air conditions are necessary for some 
i t id research, here is a cabinet 


stant circulation. Within the range of ° 
140° F., this cabinet will maintain both dry and 
wet bulb temperatures within (° F. 

Heating and cooling, humidifying and drying, are 
all controlled automatically and uniform conditions 
are maintained as long as the unit is in operation. 
Outside indicators reveal the conditions inside the 
box at all times. 


AIRE-REGULATOR 


Constant Temperature and Humidity Cabinets are 
now in use by prominent laboratories in many lines 
for testing and researeh. Among the users are feod 
manufacturers of all kinds producing bak brod- 
ucts, flour, packaged mixes, cheese, yeast, beer, 
ney Products; others are manufacturers 
f pharmaceuticals, photographic supplies, paints 
and varnishes, insulating materials. 
instruments, box board, paper tape and erude oil 
products. Wherever there is a need for checking the 
action of temperatures and humidity there is a 
need for an Aire-Regulator. Write for bulletins anc 
tell us your requirements. 


FOOD TECHNOLOGY INC. 
5915 Northwest Highway 


Chicago 31, Illinois 
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FOR LOW COST GAS ANALYSIS 


GOW-MAC 
GAS MASTER 
ECONOMICALLY AND EFFICIENTLY 


.. EVALUATES 
THE METHOD 


.. DEVELOPS SAMPLING 
TECHNIQUE 


Buy Complete Instruments 
or Sensing Elements 
to ‘Build Your Own" 


“There are a number of physical properties which vary considerably 
from one gas to another and may, therefore, be used as a means of 
identification or estimation of a particular gas in a given mixture. Hydro- 
gen, for example, is widely different from oxygen in thermal conductivity, 
density, refractive index, viscosity and specific heat. There are a number 
of methods of determining each of these properties, each of which may, 
theoretically, be used, for the purpose of analysis. It has been found, 
however, by a of independent workers, that the hot-wire method 
of measuring the thermal conductivity has vutstanding advantages in 
accuracy, simplicity and speed of working.” 


From GAS ANALYSIS BY MEASUREMENT OF THERMAL CONDUCTIVITY 
H. A. Daynes (Cambridge University Press, 1933) 


THE PRACTICAL ANSWER TO CONTINUOUS GAS OBSERVATION! 


Standard in government bureaus, industrial and research projects. Inquiries 
on specific problems will receive prompt attention. 


COUM-MHAC '"STRUMENT CO: 
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Martinique Bldg 


49 West 32nd Street * New York.1, N.Y. 
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Boulin Tensiometers measure yarn, cord, fila- 
ment dnd fine wire Tensions in winding and 
coiling operations. Their use insures uniformity 
and prevents overstretching and breaking of 
strands: Made in 12 standard ranges from 0 to 
10 grams and up to 2 to 20 Ibs. Full information 
contained in bulletin No. 647 


BOULIN INSTRUMENT CORPORATION 


PORTABLE AND STATIONARY CENTRIFUGAL TACHOMETERS 
PORTABLE CHRONOMETRIC AND STROBOSC OPIC TACHIOMETERS 


65 MADISON AVENUE, NEW YORK 16, N. Y. 


& LOW-TEMPERATURE 


* The Webber Low Temperature lest Cabinet illustrated is a 
standard 9 cubic foot unit with terminal panel added for electrical 
connection to the inner chamber for testing of electrical equip- 
ment. The temperature range is from ambient to —125°F., witha 
very rapid pull-down time. Temperature can be accurately con- 
trolled at any point in the temperature range. Temperature is con- 
trolled by a visible type indicating controller with a scale range 
from —200° to +200°F. Recording temperature controller is 
available as optional equipment. The freezing chamber will with- 
stand impact loading of 1200 pounds per square foot and uniform 
distribution static loading of 2,000 pounds per square foot. This 
prevents damage caused by dropping heavy objects in storage com- 
partment. Available as optional equipment are combination air 
and water cooled compressors and roller-bearing swivel type 
casters. There's a Webber Unit for every industrial need. 


Write for new bulletin giving more complete information. 


INDUSTRIAL FREEZER DIVISION 


WEBBER APPLIANCE CO., INC. 


2740-D MADISON AVENUE - INDIANAPOLIS 3, INDIANA 
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zero-reception point than it does near the maximum-re- 
ception point, the direction of a station can be measured 
more accurately by nulling the loop. The signal strength 
can be observed on oscilloscope-type indicators to give vis- 
ual indication of direction. Sensing techniques (u ing auxil- 
lary omnidirectional whip antennas) are used to tell the 
absolute direction because the loop cannot discriminate be- 
tween front and back reception—that is, it has inherent 
180-degree ambiguity. 

Hyperbolic navigation systems. Hyperbolic navigation 
systems use pairs of transmitting stations. Fig. 15-10 shows 
a loran (long-range-navigation) system. Two pairs of sta- 
tions are required for the simplest systems. One station 
(the master) sends out high-powered pulses which trigger 
the second (the slave) transmitter station of one pair. The 
difference in time of arrival of the pulses at the loran re- 
ceiver aboard a craft is a measure of the difference of the 


RECEIVER 


Slave station 


—— ‘Stations A, A’ 

---- Stations B, B 

Fig. 15-10. A loran “‘fix.”’ Station-pair A-A’ estab- 
lishes a position along a solid hyperbola; station-pair 


B-B’ establishes a position along a dotted hyperbola; 
the intersection establishes the “‘fix.” 


distance of the receiver from the two stations. As the 
locus of points of equal difference in distance to two points 
is a hyperbola, the difference in arrival time from one 
pair of stations tells the navigator that he is on one hyper- 
bola. The signals from a second pair of stations estab- 
lishes his position on a second hyperbola. The intersection 
of the hyperbolas establishes a “fix,” or a position. Loran 
stations operate near 2 Mce., giving a daytime range of 
about 200 miles and a nighttime range of more than 1000 
miles. Low-frequency loran operating at 180 ke. is used 
to push through magnetic storms. Microwave hyperbolic 
systems are also in use; they are called “Gee” systems. 
Circular navigation systems. The shoran (short-range- 
navigation) system uses a series of radar beacons. A radar 
beacon is a transponder equipment that transmits a pulsed, 
coded signal when triggered by a puised, properly coded 
signal. A simple shoran system consists of two fixed radar 
beacons plus a shoran equipment on the aircraft. The air- 
borne shoran equipment sends out a signal that triggers 
one beacon. The time interval between the transmission and 
the reception of the radar beacon signal establishes the 
distance to the beacon. This establishes a circular line of 
position for the navigator. A similar operation with a sec- 
ond beacon establishes a second circular line of position. 
The intersection of the lines establishes the “fix.” The 
code of the beacon identifies the beacon for the navigator. 


Radio ranges. 

In the United States the primary navigational guide for 
civil aircraft is a system of radio-range stations that trans- 
mit directional beams. The stations are operated by the 
Civil Aeronautics Administration (CAA) of the Depart- 
ment of Commerce. 

There are several range systems—(1) low-frequency sta- 
tions that operate between 200 and 400 ke. and (2) very- 
high-frequency (VHF) stations that operate between 112 
and 118 Mc. The older |-f. stations provide four aural 
courses and are called aural ranges. The aural signals 
transmitted are the coded letters A (e—) and N (—e), as 
in Fig. 15-11. When the pilot is on the beam, the signals 
are received in equal strength and a steady tone is heard. 
The pilot also can tell whether he is to the right or left 
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Used and endorsed by tool and die, 
electronic, machine, plastics, 

q radio, electrical and instrument 

monufacturers. A real money saver. 







Specify the Green Engraver for precision engraving on 


metal, plastics, wood, glass, hard rubber etc. . . . engraves 
panels, name plates, scales, dials, molds, lenses, instru- 
ments, instruction plates, directional signs . . . by simple 


tracing from master. Routing, profiling and three dimen- 
tional modeling indicate its versatility. Electric etching 
attachment available. 
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WIDEST RANGE OF EQUIPMENT FOR 


HUMIDITY RECORDING 
















No matter what problems you face in obtaining suit- 
able humidity measurements and records, the unique 
versatility of Foxboro Humidity Instrumentation offers 
an appropriate solution. Included are Recorders, Re- 
corder-Controllers, Indicators, for relative humidity 
(hair and membrane), wet-and-dry bulb measurements, 
and for direct reading dewpoint or absolute humidity 
measurement (with the exclusive Dewcel element). 
Available in portable, close-¢ supled and long-distance 
types; with round or rectangular cases. 

Write for full details in Bulletins 188-5 and 407. 
The Foxboro Company, 461 Norfolk St., Foxboro, 
Mass., U.S.A. 
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PYRHELIOMETER 


For the Measurement of 
SOLAR RADIATION 
















Epply Pyrheliometers are used for solar 


radiation measurements at ninety-eight 
weather stations in the continental United 
States, Canada, Alaska, Greenland, Ice- 
land, Caribbean Sea, and the Pacific 
Ocean. Sixty-two of these stations are 
under the direction of the United States 
Weather Bureau. 


The Eppley Pyrheliometer Was adopted 
as standard equipment by the Weather 
Bureau after considerable experimenta- 
tion. It was found to be the best instru- 


ment so far tested by the Bureau. 


Used in conjunction with a suitable re- 
corder, the Eppley Pyrheliometer will 
provide an accurate and reliable record 
of total solar and sky radiation on a 


horizontal surface. 
Bulletin No. 2 On Request 


THE EPPLEY LABORATORY, INC. 


Scientific Instruments 





2 Sheffield Ave. 
Newport, Rhode Iisiand, U.S.A. 
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MERIAM. 


MANOMETERS 
“WEIGH” LIQUID CHEMICALS 
QUICKLY, ACCURATELY, SAFELY 


A prominent middle western chemical plant was 
confronted with the need to proportion, by weight, 
hazardous chemicals in formulating products. 
Personnel safety and need for immediate, exact 
knowledge for correct formulation, added to the 
problem. 


Meriam Manometers provided the answer. In for- 
mulating liquid chemical products, direct weight 
readings are taken as various chemicals are added 
to the tanks. No tedious, involved mathematical 
calculations. No danger of injury to personnel 
through burning or falling. Manometers give 
required information at a glance—saving time 
and expense. 


If you are confronted with difficult process indi. 
cation requirements— involving measurement of 
flow or pressures of liquids and gases, consult the 
Meriam Representative in your vicinity or write us. 


THE MERIAM INSTRUMENT CO. 

10958 MADISON AVENUE +¢ CLEVELAND 2, OHIO 

WESTERN DIVISION: 4760 E. OLYMPIC BLVD., LOS ANGELES 22, CALIF. 
IN CANADA: PEACOCK BROS., LTD., MONTREAL 
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of the station beam from the relative strength of the tones. 
L-f. aural ranges will be discontinued in favor of the 
newer VHF omnidirectional radio ranges, called VOR 


o 
Se ea 2 
LLL Wh 


Cee «Gas Reed | Ged Gamad 
SS 


Fig. 15-11. Aural range signals, showing how 
the A and N signals interlock to produce a 
steady tone when the pilot is “on the beam.” 


ranges. A nationwide network of more than 420 VOR 
stations is planned. 

A VOR station consists of a VHF transmitter and modu- 
lator and a motor-driven goniometer. The antennas produce 
two figure-of-eight patterns, but the rotating goniometer 
causes the antenna current to vary with the angular po- 
sition of the goniometer. This causes the phase of the trans- 
mitted signal to vary. 

The variable-phase signal is transmitted along with a 
steady reference-phase signal. In the receiver, the phases 
of the two signals are compared in a wattmeter-type circuit. 
Thus the navigator can ascertain his bearing with respect 
to the transmitter. The system is called omnidirectional 
because it enables the navigator to fly any course, in con- 
trast with the aural range, which establishes four “lanes.” 

Sector beacons. Sector beacons are homing beacons located 
on carriers or bases. The beam is transmitted from a ro- 
tating-type antenna and is coded in various sectors of its 
sweep. As each sector has a different code, a pilot car. 
ascertain his direction from the base. 

Radar beacons. Two types of beacons have been developed 
especially for use with the radar aboard a military plane— 
racons and ramarks. The racon (or radar beacon) is a 
transponder that transmits a coded reply when triggered 
by the radar pulses. The reply can be observed on the radar 
indicator. There are a number of racons in operation in 
the United States, and a racon system is being developed 
for both commercial and military navigation. 

Ramarks (or radar marker beacons) are transponders 
that transmit uncoded omnidirectional c-w. radar-frequency 
signals when triggered by a radar. Because of the sharp 
directivity of the radar antenna, the ramark signal gives 
a sharp line on the PPI indicator of the radar, thus es- 
tablishing the bearing of the ramark. Two ramark signals 
are required for a “fix.” The ramark is small and simple. 


COURSE-FLYING INSTRUMENTS 

A pilot navigates with a compass (magnetic or fluxgate) 
and directional gyro. When he desires, he determines his 
position and heading by celestial-navigation techniques, by 
radio direction finding, by loran signals, by radio-range 
signals, or beacon signals. Also, he can use his radar to 
identify landmarks or to trigger racons. He also has elec- 
tronic instruments designed to keep his airplane on a given 
course and to help him ascertain his position. These instru- 
ments are (1) automatic pilots, (2) distance-measuring 
equipment, and (3) R-theta computers. 


Automatic Pilots 


The basic maneuvers of an aircraft are turn, bank, and 
climb. The directional gyro responds to turns and can give 
an output signal when a turn occurs; the gyro horizon in- 
dicator can give bank and climb signals. Thus these two 
instruments can be incorporated in a closed-loop servo- 
mechanism that controls the rudder, ailerons, and elevators 
of an aircraft. This servomechanism, called an automatic 
pilot or autopilot, can be used to (i) maintain the plane 
on straight and level flight on a given course, (2) maintain 
the plane in any desired attitude, and (3) relieve the pilot 
of some of the strain of flying. Electronic, electric, pneu- 
matic, and hydraulic servomechanism techniques are used 
in autopilots. 


Distance-measuring Equipment 


Distance-measuring equipment (DME) and the R-theta 
computer are for use primarily with the new VOR omni- 
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Now you can expedite your research, develop 
ment, and test programs with the AUTOGRAF 
—a precision recorder that automatically plots 
curves showing relationship between a dependent 
and an independent variable. Through two re 

balancing, servo-actuated recording axes, the 
AUTOGRAF draws cartesian coordinate graphs 
from any data that can be reduced to electrical 
form. You save the time it would ordinarily take 
to read meters, collate data, transfer data to grid, 
draw in curves... The AUTOGRAF does all this 
work for you, plotting the data simultaneous- 
ly with occurrence of the phenomenon being 
studied. Too, the AUTOGRAF draws related 
curves in families as fast as input information can 
be altered. Without any additional steps, once a 
test is run, you have in hand a complete, accurate, 
pen-and-ink graph, drawn on a standard 8!4"x11 

sheet of paper, ready for study, file, notebook, or 
reproduction 
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TYPICAL PLOTTING 
APPLICATIONS: 
Current/Voltage 
Lift/Orag 
Speed/Torque 
Magnetizatien 
Frequency response 


SPECIFICATIONS: = Two independent servo-actuated re 
cording axes; input. tree of ground. e Recording speed 
both axes, | second for full scale travel. @ Scales’ from 
0-5 millivolts up to 0-100 voles, both axes. @ Full-range 
zero set on either axis ~ plots data in any desired quadrant 
@ Sensitivity — 200,000 ohms per volt, $ microamperes 
drain for full scale. @ Size and weight; 13” x 13" x 10 

45 Ibs. @ Self-contained; operates from 115 volt 60 cycle 
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FRANCIS L. MOSELEBY 
1325 N. FAIR OAKS AVI 
PASADENA CALIF 
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Marshalltown Figure 83 is an ex- 
tremely sensitive gauge that uses 


phragm to accurately measure 
very low pressures. It is used ex- 
tensively on many types of natural 
gas installations for checking the 
low pressures. 


LOOK TO MARSHALLTOWN FOR 
ONE OF THE MOST 
LINES OF INDICATING PRESSURE 
GAUGES MADE! 


MARSHALLTOWN MANUFACTURING CO. 


LOW PRESSURE 
DIAPHRAM 


GAUGE 





Available in standard 
dials (reading in inches 
of water) 0-15''—0-30"' 
—0-60'' —0-100'' —0-160"" 


also in 


carefully seasoned bonze dia- 
ounce 
graduated dials from 
15 ounces to 5 pounds 
2", 3'."" and 47," 
Write for details and price. dial sizes mounted in 
black enameled deep 


COMPLETE 


steel case 
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FREQUENT REPLACEMENT COSTS 


CORROSION-PROOF 
Dekoron Instrument Tubing 


@ DEKORON® process of extruding a thick 
plastic sheath over instrument tubing makes the 
tubing corrosion proof . . . ends your corrosion 
problems once and for all. This means you elimi- 
nate the high cost of renewing expensive copper 
or alloy tmbing . . . eliminate replacement costs 

. eliminate maintenance . . . conserve critical 
materials. Dekoron corrosion-proof instrument 
tubing is available in three different forms to take 
care of virtually any requirement. 


DEKORON INSTRUMENT TUBING. Extruded plastic 
coating over metal tube makes it impervious to 
moisture, corrosion, salt air, oils, acids, and 
alkalies. Available in straight lengths up to 20 ft., 
coils up to 1000 ft., or as coating service for 
customers’ tubing. 


IMPERVAPAK METL-COR. Instrument tubing har- 
ness composed of 4, 7, or 10 copper or aluminum 
tubes over which is extruded thick coating of 
high-molecular- weight polyethylene. Available 
in lengths up to 100 ft. 


IMPERVAPAK POLY-COR. Composed of 4, 7, 10, 
14, or 19 flexible polyethylene tubes over which 
is extruded '4¢ inch sheath of vinyl plastic. Tubes 
will carry all standard line pressures. Individual 
tubes are color coded for easy line identification; 
lengths to 500 ft. 


A-6477 


SAMUEL MOORE & COMPANY 


Dekoron Tubing Division 
MANTUA * OHIO 
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SPECIFY 


, CAPACITROL WITH CAPACILINE 


FOR ACCURACY 


MODEL 252P CAPACITROL WITH CAPACILINE 


| INSTANT RESPONSE 


% _ PRECISE CONTROL 


 BCUORI Ore 


In the plastics industry where 
close limit temperature control 
is vital, Wheelco Capacitrol 
252P with built-in Capaciline 
offers a low cost equivalent of 
proportioning control. No 
more over-riding or time lags 
to cause rejections and 
unsatisfactory production. 
“On-off” variations due to 
heat transfer lags are reduced 
to a minimum... without 
affecting accuracy of tempera- 
ture readings. Specify Wheelco 
Capacitrol 252P to provide 
positive temperature control 


for plastic processing. 


Capacitrol is proven 
in industry. 


WRITE FOR BULLETINS 292-1 and PC-1 
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directional radio range. The range gives the navigator his 
bearing with respect to the range-station transmitter; DME 
gives him his distance from the station. 

DME uses the interrogation-response principle. An in- 
terrogator aboard the plane transmits an interrogating 
series of pulses that triggers a transponder-type beacon 
located at the range station. The beacon then transmits a 
reply signal. The time interval between interrogation and 
response, which is a function of distance, is indicated di- 
rectly on a meter calibrated in miles. The beacon reply is 
coded so that the navigator can identify the beacon. 

The basic problem of DME, as in any interrogation sys- 
tem used by many aircraft, is how to obtain a large number 
of separate channels which will not interfere with each 
other. The DME system uses ten interrogation frequencies 
between 960 and 990 Mc. The beacons operate on ten reply 
channels between 1188 and 1211 Mc. With this system, 50 
interrogators can interrogate one transponder simulta- 
neously with no interference. Also, 2,000 planes can in- 
terrogate 100 transponders in an area 50 miles square 
(2500 square miles). 


R-theta Computer 


The R-theta computer is an equipment designed to work 
with DME and VOR equipments. The DME gives the navi- 
gator his range (R) to the range station; the VOR receiver 
gives him his bearing (4) to the station. The R-theta com- 
puter receives this range and bearing information and 
automatically computes the course that the pilot should 
follow to reach any given destination, as set into the com- 
puter by the navigator or pilot. 


RADIAC 


The term “radiac,” coined from RAdioactivity Detection, 
Identification, And Computation, is used to describe military 
radioactivity equipments. Most military radiac equipment 
is electronic and is basically similar to nonmilitary radio- 
activity instrumentation. 

Radiac detection equipment can be classified as either 
dosage or rate instruments. Dosage instruments measure 
the accumulated amount of radiation received by a person 
over a period of time. Rate instruments measure the in- 
stantaneous rate at which radioactive radiation is being 
received, 


Types of Nuclear Radiation 


Nuclear radiation can be alpha particles, beta particles, 
gamma rays, X-rays, neutrons, deutrons, and heavier par- 
ticles. Alpha, beta, and gamma radiations, which are emitted 
by radioactive isotopes, are the most common types. Alpha 
particles are helium nuclei; they produce intense ionization 
in gases but have feeble penetrating power. Beta particles 
are high-speed electrons; they are 100 times more penetrat- 
ing than alpha particles. Gamma rays are short-wave X- 
rays and have great penetrating power. 


Dosage-measuring Instruments 


Basic dosage-measuring instruments are (1) film badges, 
(2) pocket ion chambers, and (3) pocket electroscopes. The 
latter two require accessory instruments for charging them 
before use. 

Film badges are simply small pieces of radiation-sensitive 
film, such as dental-type X-ray films. A badge is worn by 
a person working near radioactive materials and is de- 
veloped at the end of each working period. The density of 
the film then is compared on a photoelectric-type densitom- 
eter with the density of a film exposed to known amounts 
of radiation, thus giving a measure of the accumulated 
dose of radiation received by the worker. Film badges are 
light, small, sensitive, and economical. However, the reading 
must await the densitometer measurement. 

Pocket ion chambers are small fountain-pen-type ion 
chambers—that is, two electrodes in a gaseous atmosphere. 
Before use, the electrodes are charged to different potentials 
by a detector-charger. After the instrument is charged, 
any radiation passing through the gas ionizes the atoms 
of gas, producing a minute current between the electrodes 
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Air operated hydraulic boost pump capabie of output fluid pres- 
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Operates automatically on 
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able. 95"" deep. 


SIX STANDARD MODELS FOR IMMEDIATE DELIVERY 


Assembly Maximum Prices, F.0.B. 
No. Fluid Pressure Gardena, Calif. 
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prints to The KIRK & BLUM MFG, CO., 
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and reducing the potential difference. The radiation dosage 
after a period of time is measured by inserting the ion 
chamber in the detector-charger, which measures the po- 
tential difference of the electrodes in terms of radiation 
dosage. 


Pocket eleetroscopes, or dosimeters, are fountain-pen type 
electroscopes containing a small quartz fiber in an air- 
ionization chamber. When charged by a charger, the fiber 
is displaced by electrostatic repulsion forces, just as the 
leaves of a conventional electroscope draw apart when 
charged. Exposure to radiation produces ionization in the 
chamber, destroying the charge and causing the fiber to 
move back toward its support. Thus the position of the 
fiber is a measure of total dose. The fiber position can be 
seen through a built-in eyepiece on the end of the pocket 
electroscope. A scale calibrated in milliroentgens can be 
seen also. 


Rate-measuring Instruments 


When a person is exposed to radioactivity it is desirable 
to know the rate at which nuclear radiation is being re- 
ceived. This is done by rate meters, which measure the 
radiation intensity, or the rate at which radiation is being 
received. The scales of rate meters are calibrated in milli- 
roentgens per hour for gamma measurement, and in counts 
per minute or disintegrations per minute for alpha and 
beta particle counting. The most common rate meters are 
Geiger counters, ion chambers, and proportional counters 

all of which are essentially ion chambers—and scintilla- 
tion counters. 

Jon chambers. An ion chamber is simply two oppositely 
charged electrodes in a gaseous envelope (Fig. 15-12). 





Fig. 15-12. lon chamber connected to electrom- 
eter tube. 


Radiation passing through the gas ionizes atoms of gas, 
causing a minute current. Each time a nuclear particle 
passes through the chamber, a pulse of current flows 
through the resistor across the chamber. The voltage de- 
veloped across the resistor is applied to a vacuum-tube 
electrometer and counting circuits. An electrometer tube 
(see Chapter 8) is required because the current produced 
is of the order of micromicroamperes. 

An ion chamber is operated with a voltage below 100 
volts between the electrodes. At this voltage both alpha 
and beta particies produce output pulses of about equal 
amplitude. Hence the ion chamber can not distinguish be- 
tween alphas and betas, and all particles are counted. 

Gamma radiation is so penetrating that it passes through 
the ion chamber and produces no ionization. Hence the in- 
side of the ion chamber usually is coated with a substance 
that emits secondary electrons when gamma radiation 
strikes it, which electrons then produce counts. Thus the 
ion-chamber rate meter is an alpha-beta-gamma counter. 
Shields that stop alphas and permit betas and gammas to 
pass are used to distinguish between types of radiation. 

Proportional counters. Proportional counters are ion 
chambers in which the voltage between the electrodes is 
increased to the point where the ions produced by higher- 
energy particles can produce other ions by collision. This 
chain reaction produces a larger pulse output, thereby 
distinguishing alpha particles (which produce greater ion- 
ization) from beta particles. Thus the proportional ion 
chamber is a convenient alpha detector. 

Geiger Counters. The Geiger counter is an ion chamber 
in which the voltage between electrodes is increased to the 
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point where an ion formed by any type of incident radiation 
is accelerated to the point where it produces other ions. 
Thus the discharge produced by any particle spreads 
throughout the gas, producing an output pulse of maximum 
size. Discrimination between radiation types can be done 
only by filters which reject one type while passing other 
types of radiation. 

As the gas is ionized completely by each particle counted, 
some means must be used to extinguish or quench the dis- 
charge after each pulse. This can be done by putting a 
large resistor in series with the high voltage; the 7/R drop 
across the resistor then lowers the anode voltage to a point 
where the discharge ceases. This method is not used much 
because the time required for the voltage to build up across 
the resistor is excessive, resulting in a “slow” counter 
which can not respond to a rapid rate. 

An external multivibrator circuit can be used to produce 
a negative pulse large enough to quench the Geiger tube. 
The disadvantage of this method is the necessity for an 
external electronic circuit. 

The most common means of quencing is self-quencing. 
Self-quenched tubes contain a gas such as a halogen that 
stops the discharge. The advantage of self-quenching is 
that no external circuits are required and the dead time 
is reduced to several hundred microseconds. The disadvan- 
tage is that the quenching gas is used up after a period of 
time. 


three rate meters described 
are essentially ion chambers in which the rate at which 
ions are formed is counted. The scintillation counter is a 
rate meter that does not use an ion chamber; it is simply 
a screen coated with a substance (such as zine sulfide) that 
fluoresces when struck by an alpha or beta particle. The 
flash of light is detected by a photomultiplier-type photo- 
tube and the rate of flashes is counted by conventional 
counting circuits. 


Scintillation Counters. The 


Test Items for Chapter XV 


15-7. Which of the following 
statements about automatic radio- 
telegraphy is NOT true? 

(a) A “Teletypewriter” 

ment 18 
terminals, 


15-1 
used 
methods in 
because of 
fidelity considerations 
bandwidth considerations 
receiver circuit simplicity (b) ‘Teletypewriters” 
sim by both 

graph 

military 
c) The ‘Teletypewriter 
is the Morse code 
The ‘‘Teletypewriter”’ op- 
erates in conjunction with 
standard radiotelegraph 
transmitters and receivers. 


Amplitude modulation is 
than other modulation 
military communica- 


more 


equip 
required at both 


tions 
(a) 
(b) 
(c) 


(d) 


are used 
commercial  tele- 
companies and the 


transmitter circuit 


plicity 


15-2. In 
tions, radiotelegraphy is used 
radiotelephony 
fidelity considerations 
(b) bandwidth considerations 
(c) speed of transmission 
(d) all the 


15-3. The transmission with the 
narrowest bandwith is 
telegraphy 

telegraphy 
telegraphy 
radiotelephony 


communica 
more 


military code 


than because of 
(a) 


(d) 


above 

. 15-8. Military 
conventional 
having 
special 
cuits 
BFO for e-w. 
¢) more i-f. 
width 
all the 


differ 


broadcast re- 


receivers 
from 
(a) ¢c-Ww ee 
(b) 
(¢c) 
{d) 


(a) noise-reduction cir 


m-c-Ww 
i-c-Ww 
(b) a reception 
stages and band 
adjustments 

above 


15-4. A BFO is required in the 
receiver for (d) 
(a) radiotelephony 
(b) e-w. telegraphy 
telegraphy 

(d) all the above 


15-9. Which of 


noise-suppression 


the following 
circuits blocks 
the receiver when the signal level 
falls below a certain amplitude? 
BFO signal is hetero (a) impulse blocking 

the i-f. signal of a (b) level control 

the (ce) squelch control 

first detector d) selectivity control 

detector 
oscillator 
stage 


ic m-c-w 


15-5 
dyned 


The 
with 
receiver in 
(a) 
ib) second 
(ce) local 


(d) r-f 


15-10. A erystal frequency in 
(CFI) circuit in a trans- 
mitter is used to 

(a) monitor the frequency 

(b) monitor antenna power 

(c) adjust the frequency 
attention-getting (d) adjust the bandwidth 


dicator 


15-6. The 


transmission 


advantage of m-c-w, 


over ¢-W transmis 
sion is 
(a) greater 
value 
b) no BFO is required in re 
ceiver 


15-11. Which of the following 
statements about single-sideband 
NOT true? 

The main advantage is re- 
duced bandwidth. 


receiver need not be tuned 
accurately 


(d) all the above 


(c) transmission is 


(a) 
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(b) No carrier power is trans 
mitted 

(c) One sideband is rejected 
by a filter. 

(d) The carrier is suppressed 
by a balanced modulator 

15-12. Which of the following 

statements about pulse-type radar 
is NOT true! 

(a) Target bearing is deter 
mined from antenna bear 
ing 

(b) Target range is determined 
by timing an echo return 

(c) It is not used as much as 
c-w. radar 

(d) The echo is displayed on a 


cathode-ray-tube indicator 


15-13. The duration of a radar 
pulse usually is between 

(a) 0.1 and 1.0 microsecond 

(b) 0.5 and 5.0 microseconds 

(ce) 1.0 and 50.0 microseconds 

d) 10.0 and 100.0 microse¢ 


onds 


15-14. The maximum PRF of a 
radar is limited by the 

(a) range 

(b) magnetron 

(c) pulser 

(d) pulse duration 

15-15. A fire-control radar dif 
fers from a search radar primar 
ily in 

(a) principle of operation 

(b) transmitter type 

(c) receiver type 

(d) antenna pattern 


15-16. The PRF of a radar is 
established by the 

(a) timer 

(b) pulser 

(c) magnetron 

(d) indicator 

15-17. The high-power r-f. oscil 
lator of a radar usually is a 

(a) magnetron 

(b) klystron 

(c) ultraudion 

(d) erystal oscillator 

15-18. The frequency of opera 
tion of a radar r-f. oscillator usual 
ly is between 

(a) 100 and 1000 Me 

(b) 500 and 5000 Me 

(c) 1000 and 20,000 Me 

(d) 10,000 and 1,000,00 Me. 


15-19. The pulse duration of a 
radar is established by the 

(a) timer 

(b) modulator 

(c) magnetron 

(d) Klystron 


15-20. Which of the following 
components comprise a_ typical 
radar modulator?! 

(a) PFN thyratron, pulse 

transformer 

(b) PFN, pulse’ transformer, 

magnetron 

(c) magnetron, r-f. lines, an 

tenna 

(d) magnetron, r-f. lines, T-R 

switch 


15-21. Which of the following 
statements about a radar T-R 
switch is NOT true? 

(a) It is a gas tube 

(b) It protects the receiver 

during transmission, 

(c) It protects the transmitter 

during transmission 

(d) It prevents the echo from 

reaching the transmitter 

15-22. Most radar receivers do 
not have 

(a) r-f. amplifier stages 

(b) i-f. amplifier stages 

(c) erystal mixers 

(d) a Klystron local oscillator 

15-23. The AFC circuit of a 
radar controls the 

(a) magnetron only 

(b) Klystron only 

(c) magnetron and _ Klystron 

simultaneously 





d) magnetror and Klystron 
alternately 

5-24. In a double crystal mixer 
of a radar, the signal that is fed 
to both crystals is the 

(a) echo signal 

(b) transmitter signal 

(c) Klystron signal 

(d) all the above 

15-25. The radar = gain-control 
circuit that reduces receiver gain 
immediately after each pulse trans 
mission is the 

(a) STC 


(b) AGC 
(c) DBB 
(d) CFI 
15-26. The radar receiver cir 


euit used for tracking a single 
radar target is a 

(a) Klystron 

(b) double crystal mixer 

(ce) gating circuit 

(d) PFN 

15-27. Which of the following 
radar indicators give bearing and 
elevation data? 

(a) Type A 

(b) Type B 

(ec) Type ( 

(d) Type EF 

15-28. The basic 


countermeasures activity is 


problem in 


(a) spectrum analysis 
(b) jamming enemy signals 
(ce) frequency control 


(d) pulse duration control 


15-29. The local oscillator of a 
panoramic adaptor differs from 
that of a communications or radar 
receiver in that the former 

a) beats against an incoming 

signal 

(b) translates incoming signals 

to a lower intermediate fre 
queney 

(c) is swept in frequency 

d) is carefully stabilized 


15-30. On a panoramic adaptor, 
an image frequency can be dis 
tinguished from a true frequency 
by 

(a) amplitude 

(b) frequency 

(c) phase 

(d) motion 


15-31. Which of the following 
is NOT an instrument for celestial 
navigation? 

(a) sextant 

(b) astrocompass 

(c) fluxgate compass 

(d) Pfund sky compass 

15-32. The basic advantage of 
the magnetic compass is 

(a) simplicity and economy 

(b) reliability in polar regions 

(c) direct indication of geo 

graphic meridian 

(d) all the above 


15-33. The gyromagnetic com 
pass differs from the gyrofluxgate 
compass in that the gyroscope in 
the former instrument 

(a) stabilizes a magnetic com 

pass 

(b) stabilizes a fluxgate com 

pass 

ce) acts like a magnetic-com 

pass repeater 

(d) provides good long-interval 

accuracy 

15-34 Which of the following 
statements about direction-finding 
loop antennas is NOT true? 

(a) The antenna pattern is a 

figure of eight 

(b) Direction is ascertained by 

turning the loop until maxi- 
mum signal is received 

(c) The loop has inherent 180 

degree ambiguity 

(d) Auxiliary sensing methods 

must be used 


15-35. In loran, a “fix” re 
quires reception of signals from 
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The right answer—the Marsh 


@ ECONOMICALLY 
@ EFFICIENTLY 


KEMP DYNAMIC DRYERS DRY INSTRUMENT 
AIR TO SUB-ZERO DEW POINTS FOR 
AS LOW AS ‘ac PER MCF 


You can count on Kemp to protect your 
costly air operated instruments against 
moisture damage. Available in a wide va- 
riety of designs and models, each Kemp 
Dryer is guaranteed to perform to your 
specifications. Better check Kemp before 
you buy! 


hREMP DYNAMIC DRYERS 


Write for Bulletin D-27 for tech- 
nical information. C. M. KEMP 
Mrc. Company, 405 E. Oliver 
OF BALTIMORE _ Street, Baltimore 2, Maryland. 


“CARBURETORS @® BURNERS @ - FIRE CHECKS @® ATMOSPHERE 
GENERATORS ‘e@ ADSORPTIVE DRYERS @ METAL MELTING UNITS 
SINGEING EQUIPMENT @ SPECIAL EQUIPMENT 


answer — to every pressure 
gauge need is described by 
this new Marsh catalog 
which covers hundreds of 
variations of styles, types, 
mountings, ranges, func- 
tions. Remember that Marsh 
gauges, from che ‘‘Stan- 
dard” series line to the 
heavy-duty ‘'Master- 
gauge” series have proved 
across the years to be the 
most economical you can 
buy for a given set of 
conditions. Let us prove 
this in terms of gauges 
for your product. 
MARSH INSTRUMENT CO. 
Sales affiliate of Jas. P. Marsh Corp., Dept. 42, Skokie, Ii! 
Export Dept.: 155 E. 44th St., New York 17, N. Y. 
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FOR EVERY APPLICATION 


[PRESSURE] [_ QUO LEVEL} (WEATHERPROOF) 


= 


( EXPLOSION-PROOF | [RES | 


If you have an automatic control problem involving the control 
of pressure, temperature, liquid level or mechanical movement, 
write for Catalog No. 700A. Relays, valves and mercury 
switches are also listed therein. 


THE MERCOID CORPORATION 
4201 BELMONT AVE., CHICAGO 41, ILLINOIS, USA 
@  Phildadelphia:.3137 N. Broad St 





New York: 205 East 42nd St 











INSTRUMENT 
— MERCURY USERS — 


demand 
% PUREST Quality 
% BEST in Packaging 


x REASONABLE 
Price 


% PROMPT Delivery 


Instrument Mercury 


is 


PURE to better than one part per million 
(Certificate of Analysis with every order) 

PACKAGED in handy “Squeeze” bottle with 
Dispensing ‘Tip 

SOLD at Lowest Prices Consistent with High 
Quality 

SHIPPED from stock in |, 6 and 16-lb. bottles 


Write for Bulletin |. M. and current prices 


BETHLEHEM APPARATUS CO., INC. 


887 Front St. Hellertown, Pa. 





(a) one station-pair 
(b) two station-pairs 
(ec) one beacon 
(d) two beacons 
15-36. In shoran, a “fix” re 
quires reception of signals from 
(a) one station-pair 
(b) two station-pairs 
(ec) one beacon 
(d) two beacons 
15-37. VOR radio range sta 
tions differ from aural range sta- 
tions in that the former 
(a) provide course information 
at any bearing 
b) transmit variable-phase and 
reference-phase signals 
(c) will supersede the latter 
(d) do all the above 
15-38. A racon differs from a 
ramark in that the former is 
(a) coded 
(b) triggered by radar 
(c) a navigation aid 
(d) a transponder 
15-39. Automatic pilots are con 
trolled by the 
(a) directional gyro only 
(b) gyro horizon indicator only 
(c) directional gyro and gyro 
horizon indicator 
(d) ramarks, racons, and radar 
15-40. Which of the following 
statements about DME is NOT 
true! 
(a) The  interrogator-response 
principle is used. 
(b) Distance is measured by 
timing technique. 
(c) Any number of aircraft can 
use it simultaneously. 
(d) It is designed for use with 
VOR stations 
15-41. The R-theta computer is 
designed to compute the 


a) range to the VOR station 
(b) bearing to the VOR station 
(c) destination coordinates 

d) aircraft course 


15-42. Which of the following 
is a dosage-measuring instrument 
for nuclear radiation? 

(a) Geiger counters 

(b) Pocket-ion chambers 

(c) Proportional counters 

(d) All the above 


15-43. The pocket ion chamber 
differs from the pocket electroscope 
in that the former requires 

(a) charging 

(b) densitometer readings 

(c) measurement of potential 

(d) measurement of fibre dis- 

placement 


15-44. Tite basic difference be 
tween an ion chamber, a propor- 
tional counter, and a Geiger coun- 
ter is in the 

(a) basic principle 

(b) counting circuit 

(ec) extinguishing method 

(d) voltage between electrodes 


15-45. Which of the following 
counters can distinguish alpha 
particles from beta and gamma 
counts without auxiliary shields 
or windows? 

(a) Ion chambers. 

(b) Proportional counters. 

(ce) Geiger counters. 

(d) Any of the above. 

15-46. The basic advantage of 
Geiger counters over other coun- 
ters is 

(a) large pulse output 

(b) quenching circuit 

(c) discrimination between ra- 

diation types 

(d) use of ion chamber 


This concludes the first complete home-study course ever 
presented by a magazine for its readers. The subject is 
basic and important. We are rushing publication of the 
series as a text and course, and hope to make it available 


within 60 days. 








Second Edition Now Available 


Mechanical Measurements 
by Electrical Methods 


Serialized in /nstrurnents under the title 


“Electric Gaging Methods” 
By HOWARD C. ROBERTS 


Special Research Associate Professor of Civil Engineering, Uni- 
versity of Illinois (for many years in Research Lab., A.R.A.). 


ORDER THIS UNIQUE BOOK NOW 


$4.00 postpaid 


Remittance must accompany order 


INSTRUMENTS PUBLISHING CO. 
921 Ridge Ave., Pittsburgh 12, Pa. 
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GRAVITOMETERS 


Continued from page 104 


Calibration 


After completion of the precaiibra- 
tion modifications, the first step in the 
initial calibration is to check the me- 
chanical balance. With the motor idle, 
and with both air and gas chambers 
open to atmosphere, tap the instru- 
ment lightly. If there is movement of 
the pointer across any section of the 
scale, the counter-balance weights on 
the lever arms are not set correctly 
and must be adjusted until the pointer 
remains at rest, at any position, when 
the instrument is tapped. When this is 
accomplished the indicating and_ re- 
cording mechanism is in balance. The 
pen should be kept full during the me- 
chanical balance test. 

The next step is the setting of the 
external lever arms and the impulse 
wheels so that equilibrium is estab- 
lished between the two working forces. 
When a gas of known specific gravity 
is introduced into the gas chamber, 
the instrument should record the known 
specific gravity of the gas, and when air 
is introduced into both chambers it 
should record the correct air check 
setting. Therefore, the calibration of the 
instrument can be accomplished with 
only a small adjustment to the air 
check-setting lever and gas-adjustment 
screw. To move the impulse wheels 
in their respective chambers the im- 
pulse wheel bearing is moved eithe 
into or out of the stream of gas or 
air by turning the bearing in or out 
until the desired reading is obtained. 
It then is locked in position by a lock 
nut. 

After balancing and setting of equi- 
librium, any further adjustment of the 
air check-setting lever for calibration 
purposes is incorrect. After the upper 
air-impulse shaft is set to center of 
the range scale and chart spindle, any 
further movement of the air check-set- 
ting lever will destroy the equilibrium 
of the indicating mechanism and im- 
pulse wheels, and will change the link- 
age length and scale range of the in- 
strument so that part of the range 
will be in calibration and other sections 
of the scale will be out of calibration. 

In the correct method of adjustment 
and calibration, the lower impulse 
wheel is moved into or out of the stream 
of the gas in the gas chamber by move- 
ment of the supporting bearing. As the 
instrument has previously been set in 
equilibrium, any error at one point on 
the scale results in an equal error at 
any other point on the scale. Therefore, 
this adjustment, made to change a par- 
ticular reading, changes all readings 
an equal amount. By the use of this 
adjustment the instrument can be made 
more sensitive to changes in the specific 
gravity of gas and its accuracy can 
be increased. The instrument will also 
remain in calibration over a longer 
period of service and can be recali- 
brated by a slight adjustment to the 
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More 
corrosion ¥ 
resistant! Ku 
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thermometers permit wide range of service. 
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A new stainless steel welding process bonds case, stem and plug into one 
solid stainless steel unit. This means extra dependability under a wide range 
of service. 

Rochester's famous bimetallic element will not “tire” or lose its accuracy. 
And a superior dampening forever eliminates pointer “lock-up.” 

Backed by 35 years of manufacturing experience, the new Rochester Dial 
Thermometer is your best bet for heavy-duty service. 
ORDER TODAY from your Rochester Representative or write Rochester 
Manufacturing Co., Inc., 85 Rockwood Street, Rochester 10, New York. 
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85 Rockwood St., Rochester 10, N. Y. 
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% Minimum pressure drop — when 
fully open, valve practically as 
free as pipe itself. 


% Uniform, quick control manually 
or automatically. 


* Positive shut off—commercial, drip 
tight or air tight. 


% Pressures to 600 p.s.i. Tempera- 
tures to 2000° F. 


% Made of any metal or rubber-lined. 
% Sizes—1" to 72” and larger. 
Write for Valve Catalog 


W. S. ROCKWELL COMPANY 


BUTTERFLY VALVES @ SLIDE VALVES @ AUTOMATIC VALVES 


2643 Eliot Street °* Fairfield, Conn. 
Sales Representatives in Principal Cities 
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Pneumatic 
Weight 
Transmitters 


FOR LINEAR CONVERSION OF WEIGHT INTO 
POUNDS PER SQUARE INCH AIR PRESSURE 
A complete line of weight transmitters in single and multiple dia- 
phragm construction with load capacities up to 23,000 pounds per 
diaphragm. Pneumatic tare balance for any portion of the total load 
on all models. All moving parts are enclosed totally. Complete weigh- 
ing systems designed to your requirements. 


WRITE FOR CATALOG 


JOHN R. MONSELL 


Manufacturing Engineer 
Pitman, N. J. 











TEST CHAMBERS 


HIGH & LOW 
TEMPERATURES 
CONTROLLED 
HUMIDITY 
@ +200° to —150°F, 
@ 20% to 95% R.H. 


e@ 1 cu. ft. to 75 cu. ft. 
cabinets 


Walk-in Rooms 
Temperature Baths 


Electronic or pneumatic 
recording or indicating 
control systems 


CUSTOM CHAMBERS 
built to specifications. 


Years of satisfactory service! 


P aN 
Waalan > 52 Washington Avenue 


CARINET >OMPAN Y 
Seana ia ea Carlstadt, New Jersey 
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lower impeller bearing and the gas- 
adjustment screw. 

The calibration is completed by check- 
ing its full-scale range with different 
gases of known specific gravity, and 
by adjusting the instrument to cor- 
respond to the known readings. 

Another calibration factor is the 
angle between the pointer and the lower 
lever arm. If the pointer is bent (by 
changing the chart carelessly or by 
other abuse) from its correct setting, 
it will throw the instrument out of cali- 
bration. Therefore, the angle should be 
known and checked at each calibration 
test. 

In the calibration and subsequent 
operation of the “Ranarex” no correc- 
tion for atmospheric pressure change 
is necessary because both the air and 
gas chambers are affected equally by 
change in atmospheric pressure. Max- 
imum humidity changes affect the in- 
strument reading plus or minus 0.0038. 
If the instrument is calibrated when the 
relative humidity of the air is near 45 
percent, any error due to variance from 
20 to 70 percent relative humidity will 
result in plus or minus 0.0025 specific- 
gravity error of reading. The maxi- 
mum error due to changes in relative 
humidity is within the limits of accu- 
racy guaranteed by the Permutit Com- 
pany, manufacturers of the instrument. 
The instrument has been found to re- 
cord accurately over a range of 40 to 
130° FF. 


Calitration of Portable “Ranarex” 


The procedure for calibrating the 
portable ‘“Ranarex” is primarily the 
same as that for the recorder. As for 
the recording gravitometer, the hu- 
midifier compartment is not used. An 
additional reason for leaving this com- 
partment dry is that the danger of 
water getting into the air and gas 
chambers during transportation is elim- 
inated. 

All parts are first balanced and a 
laboratory calibration then is made by 
adjusting the instrument to indicate 
the known specific gravity of gases. 
As this method of calibration is im- 
practical when the instrument is in the 
field, field checks are made as follows: 
After the laboratory calibration, any 
serious error can be discovered by mak- 
ing an air check in the field. Usually, 
this error can be corrected by turning 
the air-check adjustment screw so that 
the pointer indicates the true specific 
gravity of air and gas. This adjust- 
ment does not change the total angular 
sweep of the pointer. 


CO, INDICATORS AND RECORDERS 
Analyzing Flue Gases 


When a fuel burns, its carbon unites 
with the oxygen of the air to form CO, 
(carbon dioxide). As the COs content 
of flue gases is a measure of the ratio 
of air supplied to the fuel burned, the 
COz content decreases as the excess 
air is increased. Engineers have be- 
come accustomed to speak of the ex- 
cess air in terms of COs. 
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For various classes of fuels, such 
as coal and oil, a certain COs content 
corresponds to the percentage of excess 
air. This is due to the presence of hy- 
drogen, which consumes part of the 
oxygen of the air and forms water 
vapor. Therefore, the theoretical max- 
imum COs content for most fuels is less 
than 21 percent; the higher the hy- 
drogen content of the fuel, the lower 
the theoretical maximum COs content 
of the flue gas. The CO» content, for 
maximum efficiency, varies according 
to the fuel and equipment used. This 
CO» content must be determined by 
test. For this test, an Orsat gas ana- 
lyzer is used to determine the max- 
imum COs content which can be ob- 
tained with complete combustion. 

Having determined the best operat- 
ing conditions it is necessary to con- 
tinuously measure the COs content to 
maintain the correct amount of excess 
air. A “Ranarex’” CO» indicator and re- 
corder can be used for this purpose. 
It has been determined that the min- 
imum stack loss coincides with the 
optimum CO» reading of the “Ra 
narex.” To prevent heat losses caused 
by too much or too little air, the oper- 
ator can quickly regulate the air sup- 
ply to give the required optimum CO» 
reading. As there is no time required 
for chemical reactions, and as the gas 
sample is drawn into the instrument at 
a high rate of flow, the time lag is short 
and the operator can correct any error 
quickly. 

Some of the ranges of CO» indica- 
tors and recorders obtainable from the 
factory are: 0 to 20, 0 to 30, and 0 to 
40 percent CO». 


Calibration 


There are two known methods of 
calibrating COs indicators and record- 
ers: recirculation and known mixture. 

Recirculation. For calibrating instru- 
ments having a COs range (or a spe- 
cifie-gravity range above 1.0, a mix- 
ture of carbon dioxide and air is re- 
circulated from the exhaust nipple of 
the gas chamber through a flexible rub- 
ber bag and back into the inlet of the 
chamber (Fig. 5). While the instru- 
ment is operating on this mixture, a 
sample of the mixture is withdrawn 
from the rubber bag with an Orsat, by 
which the percentage of carbon dioxide 
is determined and the accuracy of the 
instrument checked. Changes in specific 
gravity of the carbon dioxide and air 
mixture are effected by varying the rel- 
ative amounts of air and carbon dioxide 
in the closed system. One method of 
accomplishing this is to start with a 
high percentage of carbon dioxide in 
the system and, after each successive 
test, the carbon-dioxide content can be 
lowered by momentarily Jisconnecting 
the rubber tube between the bag outlet 
and the instrument inlet to admit some 
air to the system and purge out some 
carbon dioxide. 

It is necessary to use a correction fac- 
tor for different fuels. However, if the 
CO» instrument is to be used constantly 
on any one of these fuels, the results 








RAHM 
TRANSDUCERS... 


Typical Data FOR 
Linearity: 
with pressure: + 0.25% to +0.75% 
with altitude: +0.5% (0-70000 ft.) 
ion: 9 4% of - 
Resolution: 0.15% to 0.4% of pres rVEahally 3 


sure. 
Design Features 
Operation from — 60°C to +-160°C 


and to 60G acceleration. 
a-c or d-c output usable without 


amplification. ACCELERATION 
Special Features 


Protection from corrosive media or 
atmosphere. Multiple output from 
single instrument. Output non-linear 
with pressure. 


REQUEST BULLETIN A-452 


RAHM INSTRUMENTS, wc. 


12 WEST BROADWAY, N. Y. 7,°N. Y. 
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At LOWER Costs to You ENGRAVING 


MACHINES & Accessories 


Designed for fast-easy 
engraving, etching 
and electric marking 
of lettering, design, 
calibrating and num- 
bering on parts and 
instruments of any 
metal, plastic or 
other material 


Model 20-4 


You're always 
safe in buying 
PREIS-PANTO 
engraving ma- 
chines and ac 
cessories 


FIRST-5 ; j 
URFACE AND Model CG for 
PARTIAL MIRRORS : single lip engraving 


and routing cutter 
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PLASTIC METALIZ ay oe 


Benefit from our ‘years of exper- , 
ience. ... as the oldest and largest Model CG Q\ 
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‘to high yacuum coating processes, PREIS-PANTO CuUT- \\ \\ 
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Our optical engineers are prepared 
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to. assist you, as they have many tapered 





other instrument makers and users. | Write for new color 
folder of the entire 
PREIS-PANTO line 


Send your specifications or blue- 


prints today to 


Pacific UNIVERSAL PRODUCTS CORPORATION H. P. PREIS 


ENGRAVING MACHINE CO. 
661 State H' way 29 Hillside, N. J. 
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| of the Orsat determinations may be 
multiplied by this factor and the instru- 
ment calibrated to read directly. The 

| calibration factors for CO» instruments 
when a carbon dioxide and air mixture 
is used are as follows: Multiply the 
percent of COs in the carbon dioxide 
and air mixture by 1.3 when boiler fue! 
is coal, 1.4 when boiler fuel is oil, and 
1.64 when boiler fuel is gas. 

It has been suggested that this pro- 
cedure may be used for calibrating 
instruments having a specific gravity 
range below 1.0, by recirculating the 
test mixture through the air chamber 
and admitting air to the gas chamber. 
Under these conditions the specific 
gravity indicated by the instrument 

STANDARD SIGNAL GENERATOR would be the reciprocal of the specific 
| gravity as determined by Orsat tests. 

MODEL 84—300-1000 Megacycles Known Mixture. A mixture of car- 

bon dioxide and air in high-pressure 
OUTPUT VOLTAGE: Continuously variable from 0.1 to containers (the carbon-dioxide percent- 
100,000 microvolts. Output impedance, 50 ohms. ages being determined by an Orsat) 
MODULATION: Sine Wave: 0-30%, 400, 1000 or 2500 cycles. may be used to check the calibration of 

Pulse: Frequency, 60 to 100,000 cycles. Width, 1 to 50 the instrument. 
microseconds. Delay, 0 to 50 microseconds. Sync. output, 

up to 50 volts, either polarity 
ee oF POWER SUPPLY: 117 volts, 60 cycles. (Also available for The instrument should be installed 
tae > nga 117 volts, 50 cycles; 220 volts, 60 cycles; 220 volts, 50 in a location that is accessible, free 
FM Signal Generators cycles from excessive vibration, and sheltered 
Square Wave Generators DIMENSIONS: 12” high x 26” wide x 10” deep, overall. from the elements. The atmosphere sur- 
ceaaeme Saas WEIGHT: Approximately 135 pounds, including external line rounding the installation should be free 

Strength Meters voltage regulator. from any gaseous products and dust. 

b-C-R Bridges If the gas supplied to the instrument 
cnet MEASUREMENTS CORPORATION is wet or dirty, it is advisable to use 
Intermodutation Meters scrubbers, drips, or filters. Filters can 

\vime Test Equipment BOONTON - NEW JERSEY be used also on the air inlet to prevent 
dust or other solids from entering the 
air chamber. However, if conditions 
are good, filters may not be necessary. 


INSTALLATION 














NM Fe | e E L 4 oO & | SERVICE CHECKS 
| The amount of servicing required 
depends on the location and condition 


RECORDING OSCILLOGRAPH “orm 


Dail 
FOR VIBRATION, TEMPERATURE, STRESS, STRAIN ANALYSIS | at the time of the regular daily 


After conducting a no- chart change, checks and adjustments 
OAT Nase ineiiiln cuniten aaa should be made to assure the operator 
ag =" PR -va Y 9g that the instrument is receiving gas 
‘ Wires, A the users of oscillograph | at the correct pressure and from the 
ky \ es" equipment and carefully proper source; that the correlation 
ae os considering the problems between the indicating pointer and re- 
3 - which have confronted cording pen is correct; and that the 
them for a number of indicating and recording mechanism is 
years, Century is proud | operating freely. The pen should be 
to offer the Model 408 kept filled with ink because the instru- 
Oscillograph. This Oscil- ment is calibrated and balanced with 
. + . in. a full pen. 
ograp as been de 
signed and built ex- Weekly 
< pressly for mobile and A thorough inspection of the instru- 
ln : airborne operation. As | ment should be made each week with 
with all Century products, particular attention to the discovery 
this oscillograph incorporates the utmost in modern design and work- and repair of mechanical defects such 


manship, yet it remains simple in its operation and maintenance. | as the lack of balance of indicating 
and recording parts, poor correlation 


Write for Bulletin CGC-302 | between the recorder pen and indicat- 
ing pointer, worn bearings or drive belt, 
lack of free movement of indicating 


MATT DAMA TORU BME | sod recording mechaniem, poor ele 


trical connections and conduits and 

TULSA, OKLAHOMA motor wiring, accumulation of dust 

Bodine 3406 W. Washington Blvd. 238 Lofoyette St. 309 Browder EXPORT OFFICE and other materials in the measuring 
odelphia 40, Pa Los Angeles 18, Calif Dayton 2, Ohio Dallas, Texos ~=—-149 Broadway, N vi ty chambers, and overloaded filters. 

A calibration check using a gas of 

known specific gravity should be made 
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Driver slips load 
ticket into recorder 
to print exact 
weight. 























REDUCE INSTALLATION, 
OPERATING AND MAINTENANCE COSTS! 


This typical electronic scale installation shows how industry is switching to 
electronics for heavy weighing. Sturdy, compact load cells—with huge weight 
capacities—do the job! The Ametron Recorder (which can be remotely 
located) automatically prints the exact weight on tape, tickets or ledger 
cards. 
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to check the operating accuracy of the | 
instrument. Any error found should be 
eliminated by recalibrating the instru- 
ment. 
It is sometimes of value to check 
the recorder with gas samples of known 
specific gravity in different ranges of 
its working range. The recorder can 
also be checked against another in- 
H strument whose calibration has been 
! 


determined in a calibrating laboratory. ‘ be I . Op) PRECISION 
Monthly “ d iy me | fete yer < INST RUMENTS 
















Motor and impeller bearings should ‘ #, R24 
be oiled. A drop of clock oil should be : Ms ad : Fos 
placed on the impulse shaft at the Rk on, P ges > ie, Pie 
bearing and lever-arm connection. ) 








Semi-annually or When Necessary 


The instrument should be disas- 
} embled, all parts cleaned, worn parts 
repaired or replaced, all moving parts 
rebalanced, and the instrument recal- 
ibrated throughout its full scale range. 















Parts Replacement 










If replacement of parts is necessary, 
care must be taken to replace the worn 
or broken part with an exact duplicate. 
Impulse fans, linkages, indicating 

¥ pointers, and lever arms vary as to | 

chamfer, length, and angle. For cor- 
rect operation and calibration, a part 
must not be changed from the original 
except to change the scale range of the | 
instrument. 







For an illustrated description of how PERMOPIVOTS are made, ask for the 
PERMOPIVOT bookiet. For information on production of sub-miniature parts 
and assemblies, ask for the PERMO PRODUCTS booklet. Both free on request. 
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INSTRUMENTS ON THE 


MARCH 


New Principles. Applications. Non-commercial Developments 


Stiffness Tester 


WASHINGTON, D. C.—A 
rapidly and conveniently measures the 
mercial papers has been developed by F. T. Carson and 
Vernon Worthington of the National Bureau of Stand- 
ards. In the new device, the specimen is bent through a 


instrument which 
stiffness of com- 


sensitive 


given angle, and its stiffness is measured by the torque 
in a wire suspension. The NBS Stiffness Tester is expected 
to prove useful also in evaluating the stiffness of thin 
plastic sheet, textiles, ete. 


Mercury-Vapor Detector 


WASHINGTON, D. C A new detector 
that measures mercury vapor levels with extraordinary ac 
curacy has developed to meet needs of the 
atomic energy program. The new instrument may soon be 
produced for general industry, since licenses to manufacture 
it under the U.S. patent application are being granted on a 
non-exclusive, royalty-free basis. The new vapor detector is 


portable vapo1 


been special 
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called the “Presenz 3EPS,” after its inventor, C. S. Presenz 
of the University of California Radiation Laboratory, Berk- 
eley, California. 

The instrument operates by the use of an ultraviolet lamp 
and two photoelectric cells. Vapor drawn into the sampling 
chamber retards the light and causes an electrical imbalance 
which can be measured in two ranges in terms of milligrams 
of vapor per cubic meter. An audio alarm sounds when a 
level of vapor in excess of the maximum permissible level 
is detected. Calibrated for mercury vapor, the detector- 
alarm is accurate within one percent. Uses a rechargeable 
6-volt wet-cell battery which lasts through 14 hours of 
continuous operation. Weight of instrument is 37 pounds, 
dimensions are 16 by 9 by 15 inches. Application for license 
under the patent application may be submitted to the Chief, 
Patent Branch, U. S. Atomic Energy Commission, Wash 


ington 25, D. C. 


Photoelectric Recorder 


SAN FRANCISCO, Calif.—Intermittent railroad signal 
failures resulting from improper timing of electric relays 
Western Pacific Railroad 
Electric photoelectric re- 


eliminated by the 
General 


have been 
through the use of a 


corder, which proved that certain relays did not operate 
fast enough for light-weight high-speed train movements. 
Using the recorder’s permanent record, engineers were 
able to install relays which operated properly when light 
trains point, 


passed the signal 


e o 
tJ if 2) 
Organization 
WASHINGTON, D. C., Unidentified research worker at 
a government laboratory little room between 
instruments in order to reach the circuit he is testing. 


weight 


leaves a 

















@ No matter how fast a pneumatic or 
electro-mechanical control system may func- 
tion, it cannot compare with the instantaneous, 
all-electronic response of the Swartwout 
Autronic Control System. 


Heart of the system is the compact, plug-ia 
type Autronic Controller. All-electronic oper- 
ation means it has no mechanical motion what- 
soever ... no Slide wires, boosters or motors 
to initiate control action... no air lines from 
the measuring element or to the final element. 
Hence the Autronic Controller eliminates all 


transmission lags... spans distance between 
primary and final elements without interval. 
Accurate, positive calibration gives the 
Autronic Controller complete interchange- 
ability .. . eliminates any need for recalibrat- 
ing, adjusting or trimming. 


Call in our engineering representative to 
explain how the Autronic Control System 
can bring new accuracy to your process or 
power instrumentation. Or write today for 
literature on the new Swartwout Autronic 
Control System. A.ait0 


wartwout - 
S out Ms CONTROL SYSTEM / 


SEND FOR BULLETIN A-701 + THE SWARTWOUT COMPANY ~ 18511 EUCLID AVENUE - CLEVELAND 12, OHIO 
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Manufacturers’ 


New 


In this department we report new literature, pertaining to instrumentation, re- 


Literature 





ceived from the manufacturers. We urge readers to request ONLY those bulletins 
which will be of value to them. Use the Postage-free Order Card on Page 169. 


Requests for literature FROM ABROAD should be made on company letterhead and 


mailed DIRECTLY to the manufacturers. 





Temperature 


L-1 Resistance Thermometer Bulbs. 
New 2-page Bulletin 3016B illustrates 
and describes maker’s electrical resist- 
ance bulbs for remote, precision tem- 
perature measurement. Includes opera- 
tion and types.—Thomas A. Edison, 
Inc., West Orange, N. J. 

L-2 Dynamic Temperature and 
Strain Recorder. New 8-page illustrated 
brochure describes maker’s “Model 
204” multichannel recorder for quanti- 
tative study of strains, temperature and 
d-c, potentials. Includes uses, construc- 
tion, and performance specifications. 
Allegany Instrument Co., Inc., 1000 
Oldtown Rd., Cumberland, Md. 


L-3 Sealed Thermostats. New 4- 
page Bulletin 3009 describes and illus- 
trates maker’s sealed thermostats. In- 
cludes specifications, types; advantages, 
and ordering information.—Thomas A. 
Edison, Inc., West Orange, N. J. 

L-5 Temperature-sensitive Pellets. 
New 2-page bulletin describes use of 
“Tempil Pellets” in heating cycles of 


long duration, effect of special atmos- 
pheres, and techniques for improving 
observations in a brightly radiating 
furnace.—Tempil Corp., 11 West 25 St., 
New York 10, N. Y. 


Pressure 


L-6 Pressure Regulators. New 16- 
page Bulletin 123A-R1 describes and 
illustrates maker’s “Powreactor”’ dome 
regulators. Includes principles, applica- 
tions, advantages, operation, and typi- 
cal installation. Gives dimensions and 
recommended differential pressures. Al- 
so described are maker’s “Chexflo” and 
“Flexflo” valves and regulators.—Grove 
Regulator Co., 6529 Hollis St., Oak- 
land 8, Calif. 

L-7 Pressure Regulators. New 8- 
page Bulletin 602 describes and illus- 
trates maker’s reducing regulators and 
back-pressure regulators. Includes di- 
mensions, construction features, pur- 
pose, operation, body working pres- 
sures, pressure ranges, and ordering 
information. Wilgus Manufacturing 
Co., 1722 E. 16th St., Los Angeles 21, 
Calif. 


INSTRUMENT & CONTROL 


CONSULTANTS 


Engineering Services, lest- 
ing Laboratories and other 


Professional Services 





CHICAGO 


CHEMICAL PLANTS DIVISION 


OF BLAW-KNOX COMPANY 
PITTSBURGH 
Instrument and control engineers 
Complete systems of process, industrial and nuclear reactor instrumentation 
Controls engineered, procured, installed and tested 


TULSA 








nated controls for industrial processes 


Engineering, design, procurement and supervision of the installation of all instrumentation and 
engineered contro! equipment, specializing in the designing and building of complete coordi- 


We will be glad to discuss your process control problems with you. Why not give us a call? 


EQUIPMENT & CONTROLS ENGINEERS Inc. 


814 Noblestown Road — Box 4446 
Pittsburgh 5, Pa. — WAlnut 1-1615 








FLUID CONTROLS CO., INC. 


Control Engineers 


Procurement, Application, Design and Instalia- 
tien Supervision of contro! systems in Refie- 
ing, Chemical, Aircraft, Paper, Power and 
associated industries. 


NEW YORK PHILADELPHIA BALTIMORE 
(28) 








Your card as per 
above in 12 issues of 
INSTRUMENTS for 


$100, payable in advance. 
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L-9 Reducing Regulator. New 2- 
page Bulletin 605 describes and illus- 
trates maker’s  diaphragm-operated 
positive-shutoff reducing regulator. 
Gives principle, operation, construction, 
ordering instructions.—Wilgus Manu- 
facturing Co., 1722 E. 16th St., Los 
Angeles 21, Calif. 


Flow 


L-10 Orifices, Fittings. New 36-page 
catalog illustrates maker’s line of prod- 
ucts for control and measurement of 
liquids and gases. Includes operating 
data, features, maintenance, and speci- 
fications for orifice fittings, flanges, 
plates, traps, check valves, straighten- 
ing vanes, meter runs, ete.—Daniel 
Orifice Fitting Co., 3344 Union Pacific 
Ave., Los Angeles 23, Calif. 


L-11 Orifice-plate Holders. New 2- 
page bulletin describes and illustrates 
maker’s orifice-plate holders with 1000 
psi. cold working pressure. Includes 
complete parts, dimensions, and prices. 
Robinson Orifice Fitting Co., 2830 
Lugo St., Los Angeles 23, Calif. 


L-12 Orifice Fittings. New 2-page 
bulletin describes and illustrates maker’s 
“Type E” orifice fittings and “Type H” 
semi-orifice fittings. Includes informa- 
tion and illustration of maker’s orifice 
plate and meter leveling saddles. 
Robinson Orifice Fitting Co., 2830 Lugo 
St., Los Angeles 23, Calif. 


L-13 Metering Pumps. New 28- 
page issue 76 of “Cenco News Chats” 
includes articles on line of “Maisch” 
stainless-steel metering pumps with 
capacities from 0 to 3.6 gallons per 
minute, rheostats, mercurial barome- 
ters, and other laboratory equipment. 
Central Scientific Co., 1700 Irving Park 
Rd., Chicago 13, Ill 





Weight 


L-14 Scales. New 2-page bulletin 
describes and illustrates maker’s scales 
for weighing contents of tanks and 
hoppers. Includes features and applica- 
tions.—Winslow Government Standard 
Scale Works, Inc., 25th & Haythorne 
Ave., Terre Haute, Ind. 


Level 


L-15 Tank Gage. New 4-page Bul- 
letin CP-3500 describes and illustrates 
maker’s “Varec” tank gage with new 
“Neg’ator” motor. Tells how to install, 
operate, read, and maintain. Includes 
typical installation and accessories.— 
The Vapor Recovery Systems Co., 
Compton, Calif. 


L-16 Float-operated Controllers. 
New 4-page Bulletin 3500 covers “Type 
M Autocon Selectrols” which are used 
for water, sewage, irrigation, and flood- 
control systems. Includes typical oper- 
ating schedule, ranges, and specifica- 
tions.—Automatic Control Co., St. Paul 
4, Minn. 


Test Chambers 


L-17 Test Chambers. New 4-page 
Bulletin TR illustrates and describes 
maker’s line of temperature-humidity 































































































































will give you 
BETTER SERVICE 





<i> MOVEMENTS <> 





ALINA CHART DRIVE 
Type 625 
GENERATED GEARS 
HARDENED, POLISHED PINIONS 
STURDY CONSTRUCTION 
HIGH TORQUE RESERVE 


The product of over 100 years of manufacturing know how 
Designed and built to comply with S.A.M.A. specifications 





MECHANICAL CHART DRIVES ANEMOMETER MOVEMENTS 
TIMERS PRESSURE GAUGE MOVEMENTS 
MOVEMENTS, SUBASSEMBLIES and PARTS to SPECIFICATIONS 


ALINA CORPORATION - 401 Broadway - NEW YORK 13, N. Y. 


representing 


SOCIETE INDUSTRIELLE DE SONCEBOZ SWITZERLAND 














GOOD INSTRUMENTS 
Require 
GOOD TECHNICIANS 


Our business is teaching! Students 
in our Industrial Instrumentation 
course are trained with instruments 
represented by not one, but all the 
leading makes sold in America to- 
day. If your instrumentation prob- 
lem is men, perhaps we can be of 
help to you. 


The Ward School of Electronics 
44 Niles Street 
Hartford 5, Connecticut 








Built to endure! Gives 
years of service without change 








in calibration. Shows no detectable drift 
in laboratory service, even without 
INDUSTRIAL CONTROLS dessicators! Proved by use for optimum 
: bs vies ac hee ag performance for more than 16 years. 
DIVISION MANAGER 


Progressive Manufacturer Auto- PRINCIPAL CHARACTERISTICS 

















matic Controls has opening for MODEL A ——s MODELB 
Manager Industrial Division with RESPONSE ; 
c Referred to 1 volt —59 db an§3 db Users include government labora- 
broad instrument and process con- ligne tout tories, universities, audio de- 
he ers piiannenpeaian velcpment laboratories, sound 
trol sales background. Midwest “3 db from 20 + 4db from 20 to 15,000 studios and industrial plants 
location. Salary and Bonus. Per- FLAT TO WITHIN to 11,000 cps, | cps with or without grille = manufacturing sound equipment. 
tc i 0 alt for closed cavity for perpendicular inci- SEND FOR FULL 
manent Career yportunity un- without grill d in free field. 
I an PF y —_— de neu ar e ence fn ee e d SPECIFICATIONS TODAY! 





limited. Box 230, Instruments 


Publishing Company, 921 Ridge 

Avenue, Pittsburgh 12, Pa. ELLOGCE <x. 
‘Ay 
Ass 


WRITE DEPT. 61A 


KELLOGG SWITCHBOARD & SUPPLY COMPANY 








1% 
An Associate of International Telephone tad 79 W. Monroe Street, Chicago 3, il. 


and Telegraph Corporation 
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RELEASE — LOA 
CLAMP — STOP 
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TIMING 


WILL SPEED UP PRODUCTION 
OF YOUR INDUSTRIAL PROCESS 















































































EAGLE SIGNAL CORPORATION mune. ttt 





For many years Eagle engineers have 

been designing and constantly improving 
individual timers for your particular 
industrial process. If your needs call 

for one small timer or the largest of control 
panels, the services of this “know how” 
engineering department are yours for the 
asking. Let Eagle answer your industrial 












less man hours for you. Write today. 
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MULTIFLEX Bulletin 130 


Multiple Circuit Reset Timer, 
may have from 1 to 6 inde- 
pendent circuits each of which 
is electrically independent of 
the other and may operate on 
independent cycles except for 
maximum duration. Units may 
be cascaded, available with or 
without vernior adjusting mem- 
bers. 


problems — speed production — and save count- 


SEND FOR GENERAL BULLETIN 340 





NEW LITERATURE 





test chambers for simulating tempera- 
ture from minus 100 to plus 200 deg. F. 
and relative humidities from 20 to 95 
percent.—Tenney Engineering, Inc., 26 
Avenue B, Newark 5, N. J. 


L-18 Test Chambers. New 12-page 
illustrated brochure describes maker‘s 
test chambers for reproduction of 
planned, controlled atmospheric con- 
ditions. Describes research, develop- 
ment, and equipment characteristics.— 
Northern-Zaleski, Ltd., Pratt Oval, Glen 
Cove, L. L, N. Y. 


L-19 Test Chambers. New 4-page 
brochure illustrates and describes 
maker’s altitude chamber, shock testing 
bath, explosion chamber, and _ other 
test equipment. Gives features and 
specifications. — International Radiant 
Corp., 40 Matinecock Ave., Port Wash- 
ington, N. Y. 


Process Control 


L-20 Process Instrumentation. New 
10-page 4th-quarter issue Vol, 6, No. 3 
of “Instrumentation” includes feature 
article on progress of instrumentation, 
including use of graphic panels and 
computers. Other articles are on in- 
strumentation of “Fiberglas” plant, 
food plant, soap plant, waste control, 
etc.— Minneapolis-Honeywell Regulator 
Co., Industrial Div., Wayne & Windrim 
Aves., Phila. 44, Penna. 


L-21 Process Control. New 28-page 
issue Vol. 5 No. 2 of “Taylor Tech- 
nology” contains articles on instrumen- 
tation of refineries, refrigeration units, 
solvent recovery, etc. Includes descrip- 
tions of new “Transaire” transmitter. 
Taylor Instrument Co’s., Rochester 1, 


Mi Xs 


L-22 Time-cycle Controller, New 12- 
page Bulletin C305 illustrates and de- 
scribes maker’s impulse-sequence time- 
cycie controller “Model C 500,” which 
uses series of pilot valves or pilot 
switches to control industrial processes. 
Includes principles, applications, and 
models.—The Bristol Co., Waterbury 
20, Conn. 


L-23 Power Industry Control Sys- 
tems. New 6-page folder describes and 
illustrates maker’s prefabricated con- 
trol boards and systems for power sta- 
tions. Includes partial list of installa- 
tions in power industries, and partial 
list of consulting engineers of maker’s 
power projects.—Panellit, Inc., 6312 
N. Broadway, Chicago 40, IIl. 


L-24 Pulp and Paper Instruments. 
New 24-page Bulletin A-130-1 covers 
instruments for measurement of flow, 
level, consistency, specific gravity, vis- 
cosity, temperature, pressure, etc. for 
pulp and paper industry.—Fischer & 
Porter Co., 7240 County Line Rd., Hat- 
boro, Penna. 


L-25 Transmission System for Proc- 
ess Control, New 20-page Catalog T-50 
describes pneumatic, magnetic, electric, 
electronic, and electronic-follower trans- 
mission systems for use in measure- 
ment and control of flow, pressure, 
liquid level, viscosity, and specific grav- 
ity. Profusely illustrated catalog con- 
tains performance characteristics and 
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easy zero check > exclusive magnetic access 
igelesMisl-Migel sti door—no screws, latches, handles 


the HAYS Vertiscale sats 


* Hays Penn Flowmeters 


, . ° r eritlow Meters and Veritr 
You designed this draft gage! You asked for these features! 
Accessibility from the front makes possible easy “one man” method 


Gas Analyzers ¢ Drof 
° . mm ¢ a nae Combustion Test Sets © COs Recorders 
of quickly checking zero. (The fast 3-way cock with test fitting 
: 7 P : d E Electronic Oxyaen Recorders 
is standard on the Hays Vertiscale). 
Simple maintenance—individual units can be quickly removed 
for inspection or adjustment. Removal does not affect other units 
in the case, does not disturb calibration of unit being re-installed. 
No parallax—design eliminates reflections regardless of viewing angle. . 
No glare—internal fluorescent lighting is standard. 
You get all these values plus functional styling 


in the Hays Vertiscale draft gage! ra ORATION 
Write today for full information on the 
Hays Vertiscale Bulletin 52-1060-210. MICHIGAN CITY 8 INDIANA 


t Gages 
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MANUFACTURERS’ NEW LITERATURE 





schematic diagrams of various systems. 
Fischer & Porter Co., 7250 Jackson- 
ville Rd., Hatboro, Penna. 


L-26 Boiler Control. New 8-page 
Catalog C-49 describes and illustrates 
maker’s boiler water feeders, low-water 
fuel cut-offs, pump controls and relief 
valves, including new temperature re- 
lief valves and combination tempera- 
ture and pressure relief valves, in regu- 
lar and dip tube models. Includes prices. 

McDonnell & Miller, Inc., 3500 N. 
Spaulding Ave., Chicago 18, Illinois. 


L-27 Water and Power Instrumenta- 
tion. New 32-page General Catalog 003 
describes and illustrates maker’s equip- 
ment for measurement and control of 
liquids and gases for water and sewage 
works, and power and process indus- 
tries. Lists types of controllers, gages, 
manometers, valves, venturi tubes, etc. 
Includes operation, construction, mount- 
ings, and specifications.—Simplex Valve 
& Meter Co., 68 and Upland Sts., 
Phila. 42, Penna. 


L-28 Controllers, Timing. New 12- 
page illustrated bulletin describes six 
types of maker’s controllers for various 
applications—“Robotron” for timing 
presses, “Meritrol” for counting con- 
trol, “Mastertrols” for control of a bat- 
tery of presses, condensate control of 
platens, and air-operated temperature 
and pressure controllers. Includes oper- 
ating data, construction features, and 
specifications. Emmett Machine & 
Mfg., Inc., 2249 14th St., S. W., Akron 
14, Ohio. 


Computers 


L-29 Computer. New 12-page illus- 
trated Bulletin 309-47 describes methods 
features of maker’s “Ease” com- 
which functions as an equation 
simulator, or tester..-Beckman 
Inc., South Pasadena 1, 


ard 
puter 
solve 9 
Instruments, 
Calif, 


L-30 Analog-to-digital Conversion. 
New 12-page Bulletin 3002 illustrates 
and describes maker’s “Type 33-102 
Sadic” and associated equipment for 
analog-to-digital conversion. Includes 
principles, operation, construction and 
service feature.—Consolidated Engi- 
neering Corp., 300 North Sierra Madre 
Villa, Pasadena 15, Calif. 


L-31 Digital Mass-spectrometer 
Data. New 10-page bulletin describes 
and illustrates mater’s “Model 34-104 
Spectro-SADIC” designed to save time 
in data reduction and computation in 
routine analytical work with mass spec- 
trometer. Includes operation, diagrams, 
construction, and service features. 
Consolidated Engineering Corp., 300 
N. Sierra Madre Villa, Pasadena 15, 
Calif. 


L-32 Digital Computer. New 12- 
page booklet covers developments in 
the memory system of “ENIAC” Elec- 
tronic Numerical Integrator and Cal- 
culator. Includes note to stockholders 
and applications of product.—Bur- 
roughs Adding Machine Co., Detroit 32, 
Mich. 

Resolvers. New 2- 
illustrates and describes 
precision induction 


L-33 Induction 
l 


yulletin 


page 
“a ar) 
Size 15 


maker's 
Vol. 2 
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resolvers for computers and servos. 
Gives features, applications, perform- 
ance, and design characteristics.— 
American Electronic Mfg., Inc., 4811 
Telegraph Rd., Los Angeles 22, Calif. 


Servomechanisms 


L-34 Servomechanisms. New  20- 
page catalog describes and illustrates 
maker’s servo amplifiers with adjust- 
able parameters to mate with broad 
range of gear ratios and load constants. 
Also dynamic analyzer for testing re- 
sponse of servosystems, null detector 
for a-c. bridges, d.c. to a.c. converter, 
and motor control. Includes applica- 
tions, operation, specifications, and 
conversion factors for servo calcula- 
tions.—Industrial Control Co., Wyan- 
danch, L. I, N. Y 


L-35 Servomechanism Research. 
New 47-page Bulletin R10 describes 
and illustrates facilities and services of 
new research laboratories. Covers re- 
search, developments, and instrumenta- 
tion in nuclear physics, servomechan- 
isms, upper air research, weather re- 
connaissance, radar, sonar, guided mis- 
siles, and general electronics.—Cook 
Electric Co., 2700 Southport Ave., Chi- 
cago 14, Ill. 


L-36 Hydraulic Positioning. New 
12-page Bulletin 157 describes and il- 
lustrates maker’s “Hydrotorque”  re- 
mote-positioning control system which 
incorporates “HydroSeal” to eliminate 
leakage and glands. Shows adaptibility, 
flexibility, features, specifications, and 
dimensions. Includes application sheet 
for blueprints and data.—Farris Hydre- 
torque, Palisades Park, N. J. 


Radioactivity 


‘ Nucleonic Gaging. New 6-page 
Vol. 1, No. 1 issue of ‘“Nucleonics 
Views” features article on automatic 
control of tire production with nuclear 
gaging. Includes announcement of com- 
plete program of automatic continuous 
gaging control by maker’s “Accuray” 
beta gage.—-Industrial Nucleonics Corp., 
1205 Chesapeake Ave., Columbus, Ohio. 


L-37 


L-38 Cobalt-60 Needles. 16-page is- 
sue No. 46 of “Tracerlog” describes new 
line of Cobalt-60 needles for intersti- 
tial cancer therapy. Covers equipment, 
dosage calculations, and bibliography. 

Tracerlab, 130 High St., Boston 10, 
Mass. 


Counting, Scaling 


L-39 Electronic Scaler. New bro- 
chure describes and illustrates maker’s 
“Model A-4” electronic sealer. Includes 
features and list of representatives. 
Radioactive Products, Inc., 443 West 
Congress St., Detroit 26, Mich. 

L-40 Doffmeter. New 4-page Bul- 
letin 501 illustrates and_ describes 
maker’s doffmeter “Model DM” for 
loom applications. Also “Model SP” 
predetermined counters for general 
mill operations, Includes specifications 
and operation.—Durant Mfg. Co., 1020 
N. Buffum St., Milwaukee 1, Wis. 


Vibration, Acceleration 


L-41 Vibration Analyzer. New 8- 
page Bulletin 3-I-48-IM illustrates and 
describes maker’s “Mirragraph” for 
measurement and analysis of vibration, 
noise, stress, etc. Gives varied applica- 
tions and construction features.—Tech- 
no Instrument Co., 6666 Lexington Ave., 
Los Angeles 38, Calif. 


L.-42 Vibration Test Set. New 4- 
page Bulletin KA-1 covers features, 
response, and characteristics of maker’s 
“Model KA-1” shock and vibration test 
set.—-Gulton Mfg. Corp., Metuchen, 
A Ws 


L-43 Accelerometers. New 4-page 
Bulletin A403 illustrates and describes 
maker’s “Glennite” line of self-genera- 
ting accerometers and _ piezoelectric 
ceramics, with varied uses in instru- 
ments and other products. Includes 
principles, response, and specifications. 

Gulton Mfg. Corp., Metuchen, N. J. 


L.-44 Rotary Acceleraters. New 4- 
page Specification Sheet E-1-1  illus- 
trates and describes 3 models of maker’s 
rotary accelerators for controlled rota- 
tion in testing. Includes operation and 
features.—Schaevitz Engineering, Cres- 
gat Blvd. at Drefel Ave., Camden 11, 


Testing, Inspection 


L-45 ASTB Test Methods. New 4- 
page bulletin lists eighty different meth- 
ods for non-destructive testing, test- 
ing for performance, corrosion resist- 
ance, protective coatings, chemical 
analysis, development of specifications, 
and product certifications, Includes de- 
scription of facilities for testing in 
field, client’s plant, or laboratories. 
American Standard’s Testing Bureau, 
Inc., 44 Trinity Place, New York, N. Y. 


L-46 Surface Roughness. New 24- 
page bulletin Form C52 illustrates and 
describes maker’s line of ‘“Profilometer” 
equipment for measurement of surface 
roughness. Covers “Amplimeter” 
tracers, and piloting equipment. Gives 
specifications, equipment development, 
and typical combinations.—Micrometri- 
cal Mfg. Co., 345 S. Main St., Ann Ar- 
bor, Mich. 


L-47 Organic-coating Test Equip- 
ment. New 12-page reprint illustrates 
and describes maker’s test equipment, 
its use and techniques in evaluating 
organic coatings.—Universal Aviation 
Equipment, Ine., 187 Lafayette St., 
New York 13, N. Y. : 


L-48 Sodium Vapor Lamp. New 4- 
page Bulletin 2 illustrates and describes 
maker’s sodium vapor unit, a new 
monochromatic light for inspection and 
laboratory use. Includes construction, 
applications, and features.—George W. 
Gates & Co., Franklin Square, Long 
Island, N. Y. 


L-49 Ultraviolet Inspection. New 8- 
page illustrated brochure covers princi- 
ples, operation, and application of 
maker’s ultraviolet “Raymaster Black 
Light” units in inspection, medical 
diagnosis, qualitative analysis, ete.— 
George W. Gates Co., Franklin Sq. 
L. L, N. ¥ 


L-50 Visual Inspection. New 8-page 
booklet describes and illustrates maker’s 
“Borescope” for close-up inspection of 
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internal and hidden parts. Gives ap- 
plications, types, and ordering infor- 
mation..-American Cystoscope Makers, 
Inc., 1241 Lafayette Ave., New York 59, 
N. Y. 


Air, Water 


L-51 Air Steam Purifiers. New 8- 
page Bulletin 501 illustrates and de- 
scribes maker’s “Hi-Ef” small line-type 
purifiers for air, gases, steam, and va- 
pors. Includes operation, features, con- 
struction, and applications.—The V. D. 
Anderson Co., 1935 W. 96 St., Cleveland 
2, Ohio, 


Air Filter, Lubricator. New 2- 
page bulletins illustrate and describe 
maker’s “Type R-310” air filter and 
“Type R-410” air lubricator, size 3/8 to 
1 inch. Gives operation, application, and 
installation data.—Emmett Machine & 
Mfg. Inc., 2249 14th St., S. W., Akron 
14, Ohio. 


L,-52 


L-53 Air Dryers. New 4-page Bul- 
letin SA-3462 illustrates and describes 
maker’s “Silica-Gel” air dryers for 
humidity control in air-conditioning, 
product drying, etc. Includes construc- 
tion and principle of operation.—Bry- 
ant, 4610 St. Clair Ave., Cleveland, Ohio. 


L-54 Water Stills. New 12-page Bul- 
letin 950 describes and _ illustrates 
maker’s complete line of water stills 
and accessories in sizes from 5 to 100 
or more gallons per hour. Includes 
specifications and diagrams.—Precision 
Scientific Co., 3737 W Cortland St., 
Chicago 47, Il. 


Valves 


L-55 Valves, Regulators, Flow Con- 
trol Systems. New 24-page Catalog 49 
illustrates and describes maker’s pres- 
sure regulators, strainers, valves, seat- 
seal valves, and valve operators. Gives 
dimensions, advantages, applications, 
and recommended usage.—Grove Regu- 
lator Co., 65th & Hollis St., Oakland 8, 
Calif. 

L-56 Solenoid Valves. New 32-page 
Bulletin 500 illustrates and describes 
maker’s solenoid valves for automatic 
or remote control. Includes construction, 
operation, maintenance, and installation 
instructions, and specifications.—J. D. 
Gould Co., 730 FE. Washington St., In 
dianapolis 2, Ind. 


L-57 Dampers. New 12-page Cata- 
log 8502 illustrates and = describes 
maker’s line of dampers for regulating 
air flow. Includes applications, velocity- 
pressure drop charts, and damper rat 
ings for electric and pneumatic opera- 
tors.— Minneapolis-Honeywell Regu- 
lator Co., Brown Instruments Div., Sta. 
213, Wayne and Windrim Aves., Phila. 
44, Pa. 


L-58 Valves and Switches. New Bul- 
letins 2G-B, 2G-M and 2G-C illustrate 
and describe maker’s “Shear-Seal” line 
of valves and “Meletron’”  pressure- 
and vacuum-actuated switches. Includes 
features, advantages, and specifications. 

Barksdale Valves, 1566 E. Slauson 
Ave., Los Angeles 11, Calif. 


L-59 
Catalog 


Solenoid Valves. New 4-page 
1B-2 describes and illustrates 
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maker’s shut-off valves, 2-way diverter 
volves, 3-way valves, 4-way 
selector valves, and dual solenoid 
valves, all with exclusive “shear-seal”’ 
principle. Includes sizes, dimensions. 

Jarksdale Valves, 1566 E. Slauson Ave., 


Los Angeles 11, Calif. 


L-60 Valves. New 20-page catalog 
illustrates and describes maker’s large 
line of bronze, iron, cast, and forged- 
steel valves. Includes hundreds of styles 
with applications and pressure-tempera- 
ture ratings..-The Ohio Injector Co., 
Wadsworth, Ohio. 


selector 


L-61 Manual Control Valves. New 
&-page bulletin describes and illustrates 
maker’s manual! control valves for wa 
ter, air, oil, and gas. Includes construc- 
tion, available types, dimensions, selec- 
tion chart, and specifications. Covers 4 
way selectors, shut offs, solenoid-oper- 
ated, and pressure- and vacuum-actu- 
ated switches.—Barksdale Valves, 1566 
Kk. Slauson Ave., Los Angeles 11, Calif. 


L-62 Automatic Shut-off Valve. New 
j-page Bulletin 132-D4 illustrates ard 
deseribes maker’s “Model 1P-H” auto- 
matic safety shut-off valve, giving func- 
tion, construction, application, and typi- 
cal installation.—Security Valve Corp., 
110 San Fernando Rd., Los Angeles 31, 
Calif. 


L-63 Valves. New 4-page bulletin 
illustrates and describes maker’s “Type 
£132” two-pressure 3000-psi. — dia- 
phragm valve and “D113” 300-psi. dia- 
phragm valve, giving applications, di- 
mensions, and operation. Emmett 
Machine & Mfg. Inc., 2249 14th St., 
S. W., Akron 14, Ohio. 

L-64 Gate Valve. New 4-page Bul- 
letin 53 introduces maker’s “Series 
G-2” gate valve that wipes and squee- 
gees seating surfaces to obtain positive 
bubble-tight seal. Includes cutaway 
with complete description and_ infor- 
mation on “O” ring seat-seal valves. 
Grove Regulator Co., 65th & Hollis St., 
Oakland &, Calif. 


L-65 Seat-seal Valves. New 2-page 
Bulletin 51 describes and_ illustrates 
“Series T-2” seat-seal valves. 
Ircludes cutaway view with complete 
description.—Grove Regulator Co., 65th 
& Hollis St., Oakland 8, Calif. 


maker’s 


L-66 Diaphragm-motor Valves. New 
8-page Bulletin 612 describes and illus- 
trates maker’s diaphragm-motor valves. 
Includes purpose, construction, types, 
prices, specifications, and ordering in- 
formation.—Wilgus Manufacturing Co., 
1722 E. 16th St., Los Angeles 21, Calif. 


Tubing, Fittings 


Tubing Fittings. New 


L-67 16-page 
Catalog B-152-A describes and_ illus- 
trates maker’s leakproof tube fittings 
which are available in brass, aluminum, 
steel, stainless-steel, and Monel. Gives 
dimensions, cross-section drawings, in- 
stallation recommendations, and as- 
sembly instructions.—Crawford | Fit- 
ting Co., 884 E. 140 St., Cleveland 10, 
Ohio. 


L-68 Tubing Fittings. New 17 x 22 
inch wall chart, tinned top and bottom 
and plastic-coated to resist dust, dirt 
and grease, identifies components of 


line of tube fittings, shows 
how fittings function, and gives as- 
sembly instructions.—Crawford Fitting 
Co., 884 E. 140 St., Cleveland 10, Ohio. 


L-69 Needle Tubing. New 4-page 
reprint entitled “Use of Needle Tubing 
Extended to Mechanical Applications” 
summarizes and properties of 
“Type 304” needle tubing and gives 
information on handling.—Superior 
Tube Co., 1519 Germantown Ave., Nor- 
ristown, Pa. 


L-70 Aluminum Tubing. New 8- 
page Bulletin AD-270 describes and il- 
lustrates maker’s tubing said to be low 
easily workable, and with high 
fatigue strength. Tells of applications, 
advantages, and installation. Includes 
properties of tube alloys, bursting pres- 
sures, conversion factors, and average 
coefficient of thermal expansion. 
Aluminum Company of America, Gulf 
Bidg., Pittsburgh 19, Pa. 


maker’s 


uses 


cost, 


Analytical 


L-71 Mass Spectrometer. New 20- 
page Bulletin CEC-1800B describes and 
illustrates maker’s “Model 21-103A” 
mass spectrometer. Covers fundamen- 
tals of mass spectrometry in detail, 
with profuse illustrations. Includes 
features, specifications, components, 
operation, capacity, performance char- 
acteristics, method of analysis, and 
typical uses and users.—Consolidated 
Engineering Corp., 300 N. Sierra Madre 
Villa, Pasadena 15, Calif. 


L-72 Oxygen Analyzer. New 4-page 
illustrated Bulletin 108 describes 
maker’s “Model F-3” oxygen analyzer 
for direct measurement of oxygen con- 
tent of gases. Includes principles, ap- 
plications, and specifications.—Arnold 
O. Beckman, Inc., 1020 Mission St., 
South Pasadena, Calif. 


L-78 Oxygen Analyzers. New 6- 
page folder describes and _ illustrates 
maker’s oxygen analyzers and recorders 
that cover entire range of oxygen con- 
centrations from a few parts per mil- 
lion to 100 percent 0. Includes princi- 
ple of operation, features, characteris- 
tics, types, applications, and ordering 
information.—Arnold O. Beckman, Inc., 
1020 Mission St., South Pasadena, Calif. 


L-74 Gas Analyzer. New 4-page 
bulletin describes and illustrates 
maker’s new “Microsensor” for de- 
tection and measurements of micro 
quantities of gas or vapor. Includes fea- 
tures and operation.—Vitro Corp. of 
America, 233 Broadway, New York 7 
fe 

L-75 X-ray Spectrograph Chart. 
New 17% x 22% inch X-ray spectro- 
graph chart shows characteristic sec- 
ondary x-ray beams for elements from 
sodium (atomic #11) to uranium 
(atomic #92). Also shows K alpha 
and K beta lines for mica (reflecting) 
analyzing crystal, for quartz analyzing 
crystal, for lithium fluoride analyzing 
crystal, and rock salt analyzing cry- 
stal. Horizontal scale also shows wave- 
lengths in Angstroms for all elements 
under various conditions.—Research & 
Control Instruments Div., North Ameri- 
can Philips Co., Ine., 750 S. Fulton Ave., 
Mt. Vernon, N. Y. 


L-76 Direct-reading Analysis. New 
4-page issue Vol. 5, No. 3 of “Spectro- 
grapher’s News Letter” illustrates and 
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by AMPHENOL 






electronic 
components 












The various categories of cataloged 
electronic components listed below are an 
indication of the intensive research and 
development program at Amphenol. 
Whatever your application problem, some 
one of the extensive list of Amphenol 
components will probably provide you with 
the quality cable, connector or socket you 
need. If no existing component will serve 
your purpose, then Amphenol will pinpoint its 
vast engineering resources on your problem 
and custom-engineer the part you need. 



























AN Type CONNECTORS 

RF Type CONNECTORS 

AUDIO CONNECTORS 

POWER PLUGS 

BLUE RIBBON CONNECTORS 

RACK and PANEL Type 
CONNECTORS 

INDUSTRIAL SOCKETS 

MINIATURE SOCKETS 

TUBE SOCKETS and RADIO 
COMPONENTS 

MICROPHONE CONNECTORS 

RG COAXIAL CABLES, TEFLON and 
POLYETHYLENE 

CABLE and WIRE ASSEMBLIES 

PLASTICS — EXTRUDED and 

INJECTION MOLDED 


WRITE Deportment 13J for your copy 
of General Catalog B-2 






















































AMERICAN PHENOLIC CORPORATION 
1830 South 54th Avenue « Chicago 50, Illinois 


















3113 E. 11th St., Los Angeles 23, Calif. 








NEW LITERATURE 


describes principles of direct-reading 
analysis of high-alloy steels. Also tips 
on servicing.—Applied Research Labs., 
Glendale 5, Calif. 


L-77 Infrared Analyzer. New 22- 
page brochure illustrates and describes 
maker’s “Model 15” and ‘Models 11 and 
16” infrared gas analyzers for CO., CO, 
C.H2, ete. Includes principle, operation, 
features, and_ specifications.—Liston- 
Becker Instrument Co., Ine. 20 Beckley 
Ave., Stamford, Conn. 











L-78 Infrared Analyzers. New 8- 
page Vol. 4, No. 1 issue of “Instrument 
News” features article on infrared de- 
termination of deuterium in liquid wa- 
ter. Includes articles on meteor cam- 
eras, optical glass, and infared method 
for analysis of five aromatics. Also in- 
cludes index to Vol. 3.—Perkin-Elmer 
Corp., Norwalk, Conn. 


L-79 CO Detector. New 12-page 
Bulletin 201 illustrates and describes 
maker’s carbon monoxide detector. In- 
cludes principles, features, operation, 
specifications, and suggested installa- 
tions.—Taller & Cooper, Inc., 75 Front 
St., Brooklyn 1, N. Y. 





L-80 Gas Gravitometers. New 8- 
page Bulletin 101 describes and illus- 
trates maker’s instruments for specific 
gravity of gases. Includes principles of 
operation and applications of double- 
column gravitometers and portable gas 
balance.—American Recording Chart 
Co., 3113 E. 11th St., Los Angeles 23, 
Calif. 


L-81 Liquid Gravitometer. New 8- 
page Bulletin 111 describes and illus- 
trates maker’s gravity instruments 
for specific gravity of liquids. In- 
cludes uses in varied industries, ac- 
cessories, and information on _ order- 
ing.—American Recording Chart Co., 








L-82 Colorimeters. 16-page _ illus- 
trated brochure describes features, op- 
eration, and applications of “Klett- 
Summerson” photoelectric colorimeters 
for analytical and clinical laboratories. 
8-page brochure describes bio-colori- 
meters for blood chemistry.—Klett 
Mfg. Co., 179 E. 87 St., New. York 28, 
N. Y. 








L-83 Nefluoro-Photometer. New 
manual illustrates and describes maker’s 
nefluoro-photometer for use in chemi- 
cal analysis, Includes’ all methods 
adapted for instrument, and operating 
instructions. Price $2.00.—Fisher 
Scientific Co., 717 Forbes St., Pitts- 
burgh 19, Penna. 





L-84 Paper Chromatography. Three 
new bulletins describe and illustrate 
maker’s “Densichron Densitometer” for 
quantitative chemical analysis by paper 
chromatography. Includes brief history 
and explanation of chromatography and 
density measurements.—W. M. Welcl 
Scientific Co., 1515 Sedgwick St., Chi 
cago 10, Ill. 





L-85 Photoelectric Colorimeter. New 
16-page bulletin describes and _illus- 
trates maker’s glass-cell photoelectric 
colorimeter that is said to work simple 
evaluation of intrinsic color at selected 
portions of the visible spectrum to com- 
plex problems of analytical chemistry. 
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Includes applications, operations, and 
price list.—Klett Mfg. Co., 179 East 87 
St., New York 28, N. Y. 


L-86 Electroconvection Fractiona- 
tion. New 4-page bulletin describes 
electroconvection for fractionation of 
nucleic acids, antibodies, enzymes, pro- 
teins, and viruses. Describes “Raymond” 
electroconvection apparatus and its ap- 
plication to the process. Includes price 
list—E-C Apparatus Co., 23 Haven 
Ave., New York 32, N. Y. 


L-87 Proton Bombarder. New 8-page 
issue Vol. V, No. 1 of “Research For 
Industry” describes new instrument 
which detects minute (one-billionth of 
an ounce) of any element present in 
surface of a material.—Stanford Re- 
search Institute, Stanford, Calif. 


Chemical Laboratory 


L-88 Laboratory Apparatus. New 
30-page issue No. 76 of “Cenco News 
Chats” contains articles on metering 
pumps (industrial and biological), pip- 
ette control unit, valve research, vacu- 
um-tight couplings, rheostats, and lab- 
oratory apparatus.—Central Scientific 
a 1700 Irving Park Rd., Chicago 13, 


L-89 Laboratory Apparatus. New 
72-page illustrated issue Vol. 22 No. 2 
of “The Laboratory” describes two as- 
semblies that convert pH meters into 
titrators, new monochromator, and other 
developments in laboratory instrumen- 
tation and techniques.—Fisher Scien- 
gg Co., 717 Forbes St., Pittsburgh 19, 
a. 


L-90 Laboratory Safety. New 48- 
page illustrated “Manual of Laboratory 
Safety” covers fire and accident preven- 
tion, first aid, and safety equipment. 
Includes safety bibliography and emer- 
gency-treatment chart.—Fisher Scien- 
ag Co., 717 Forbes St., Pittsburgh 19, 
a. 


L-91 Laboratory Microscopes. New 
16-page folded brochure illustrates ex- 
tensive “Reichert” line of microscopes 
and other laboratory equipment. Gives 
applications and features of 23 items, 
including microtomes and hot benches. 

William J. Hacker & Co., Inc., 82 
Beaver St., New York 5, N. Y. 


L-92 Polarizing Microscope. New 
16-page illustrated issue No. 16 of 
“What’s New for the Laboratory” de- 
scribes maker’s polarizing microscope 
with built-in illuminator. Also described 
are 27 laboratory items—sulphur de- 
terminator, automatic burette, etc.— 
Scientific Glass Apparatus Co., Inc., 
Bloomfield, N. J. 


L-93 Analytical Balances. New 32- 
page booklet “Care and Use of Ana- 
lytical Balances” provides information 
on choosing location, assembling, and 
operating analytical balances.—Chris- 
tian Becker, Div. of Torsion Balance 
Co., Clifton, N. J. 


L-94 Serological Baths. New &-page 
Sec. 3, Catalog 100 describes and il- 
lustrates maker’s serological baths, 
combination baths, gable covers, micro- 
scope warm stages, slide warmer, test- 
tube racks, thermometers, and utility 
warmer plate. Includes specifications, 
catalog numbers, and prices.—Chicago 
Surgical and Electrical Co., 217 N. Des- 
plaines St., Chicago 6, ill. 


L-95 Acid. New 4-page folder de- 
scribes maker’s safe and convenient 
way of shipping reagent acid. Includes 
color code and card for free acid-tables 
rule.—J. T. Baker Chemical Co., Phil- 
lipsburg, N. J. 


Photoelectric Devices 


L-96 Smoke Detectors. New 4-page 
bulletin describes and illustrates mak- 
er’s “Type M-343” photoelectric smoke 
detector. Includes lens adjustment, tube 
list, description, and expected life in 
hours.—Electronic Control Corp., 626 
Harper Ave., Detroit, Mich. 


L-97 Modulated Photoelectric Re- 
lays. New 4-page bulletin describes and 
illustrates maker’s photoelectric relays 
that use modulated light and are not 
affected by other light sources, smoke, 
fog, dust, or line-voltage variations. 
Includes application, operation, speci- 
fications, and ordering information.— 
Electronic Control Corp., 15738 E. For- 
est Ave., Detroit 7, Mich. 


L-98 Photoelectric Safety Devices. 
New 4-page bulletin features article on 
“Why Electronic Safety Devices” and 
describes “curtain of light” that pro- 
tects operators of presses, shears, ete. 
Includes electrical data, forms of photo- 
electric protection, ordering informa- 
tion, and a partial list of standard prod- 
ucts with applications, descriptions, 
types, and numbers.—Electronie Con- 
trol Corp., 1573 E. Forest Ave., Detroit 
7, Mich. 


Recorders 


L-99 Recording Systems. New 6- 
page Applicability Chart 22M _ illus- 
trates and describes features of maker’s 
direct-writing recording systems. Gives 
performance data and specifications. 
Sanborn Co., 39 Osborn St., Cambridge 
39, Mass. 


L-100 Tape Recorders. New 8-page 
Fall issue of ““Daco Doings” illustrates 
and describes maker’s tape recorder 
used for studying heart beat. Also ar- 
ticles on miniature desiccating unit and 
other products.—Daco Machine & Tool 
Co., 202 Tillary St., Brooklyn 1, N. Y. 


R-F. Communication 


L-101 R-f Noise Standards. New 8- 
page bulletin (NEMA Pub. 131-52) pre- 
sents proposed American Standard spec- 
ifications for radio noise and field-in- 
tensity meters from 20 to 1000 Me. 
Price 60 cents.—American Standards 
Association, 70 East 45 St., New York 
LUNs: Xe 


L-102 Carrier-system Levels. 12- 
page Vol. 1, No. 10 issue of “The Len- 
kurt Demodulator” features article on 
levels and powers in a carrier system. 
Includes terminology and principles. 
Lenkurt Electric Co., San Carlos, Calif. 


L-103 Carrier Telegraph System. 
New 12-page illustrated issue Vol. 1, 
No. 9 of “The Lenkurt Demodulator” 
describes features and operation of 
maker’s carrier telegraph system “Type 
24 C.” Also article on precision decade 
inductors.—Lenkurt Electric Co., San 
Carlos, Calif. 


L-104 R-f. Signal-range Calculator. 
New 4-page data sheet illustrates and 
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SOUTHWESTERN INDUSTRIAL 
ELECTRONICS COMPANY 








NEW LITERATURE 


describes maker’s signal-range § slide- 
rule-type calculator for VHF and UHF 
television stations. Includes instructions 
and practice problems.—Pioneer Elec- 
tronic Supply Co., 2115 Prospect Ave., 
Cleveland 15, Ohio. 



















Og 









L-105 UHF Coverters. New 22-page 
issue of “Successful Servicing” (Vol. 
13, No. 13) features article on UHF 
converters. Includes article on parts re- 
placement for TV and “Rider-Tek-File 
Index.’”—John F. Rider, 480 Cana} St., 
New York 13, N # 

























L-106 TV Signal-distribution Sys- 
tems. New 12-page illustrated issue Vol. 
19, No. 9, of “Sylvania News” contains 
article on TV sigral-distribution sys- 
tems and other news on radio-TV serv- 
icing.—Sylvania Electric Products, Inc., 
1100 Main St., Buffalo 9, N. Y 



















9 





L-107 Program Equalizer. New 
page Bulletin C-1022 describes and il- 
lustrates maker’s “Type 4031-B” pro- 
gram equalizer that may be used in low- 


SYNCHRONOUS 
level portions of a system without dan- 
ger of extraneous noise and hum pickup. 


THE SMALLEST REVERSIBLE oe intma bagiiering 81 
SYNCHRONOUS MOTOR W. Verdugo Ave., Burbank, Calif. 
ON THE MARKET! Electrical Measurements 


L-108 Hook-on Electrical Indicators. 
New &-page illustrated Bulletin GEC- 
ADVANTAGES 901 describes maker’s hook-on “Type 
AK-2” wattmeter, “AK-1A” volt-am- 
meter and “AK-3” power-factor meter. 
ONE MOTOR ONLY. Includes operation and applications. 
Not two motors with only one working. General Electric, Schenectady 5, N. Y. 



























L.-109 Watthour-meter Applications. 

ALL POLES WORKING IN EITHER New 20-page booklet GET-1905 con- 
DIRECTION. tains circuit wiring diagrams for vari- 
ous metering applications. Includes 
watthour-meter constants and registe1 
data, determination of watts load, and 
use of watthour meters with instrument 
NO BULKY CAPACITORS, INTERNAL OR transformers for multiple-wire mul- 
EXTERNAL, ARE USED OR REQUIRED. tiple-phase systems.—General Electric 

Co., Schenectady 5, N. Y. 


FEATURES L-110 Instrument Transformers. 


New 16-page Bulletin GET-1366A “In- 
strument-Transformer Accuracy Stand- 
ards” covers selection of proper instru- 







PERFORMS EQUALLY WELL UPSIDE DOWN. 






















Voltages up to 550 (without resistors, trans- 

formers, etc.). 3 } ) 
REVERSES SO FAST IT APPEARS ment transformers for particular ap- 
INSTANTANEOUS TO THE EYE Frequencies SO or 60 cycles. plications. Lists accuracy standards for 


potential transformers, metering cur- 
rent transformers, and relaying current 










; Exposed coil for greater heat radiation. transformers. Shows graphical equiv- 
Send for Bulletin 1051 alents of ASA accuracy classes.—Gen- 
Electric Co., Schenectady 5, N. Y. 





Temperature rise meets NEMA standards. eral 





L-111 Electrostatic-charge Measure- 







Rigid cast metal gear case. | ment. New 2-page bulletin describes 

Standard |} and illustrates English-made Baldwin- 

40 different gear ratios available as | Dunlop “Statigun” that measures elec- 

Bulletin 1050 standard. | trostatic charge by voltage gradients, 
and discriminates between fixed posi- 





tive and negative potentials and alter- 
nating potentials. Includes dimensions 
and accessories.—Herman H.  Sticht 
Co., Inc., 27 Park Place, New York, 
N. X. 








Almost unlimited mounting. 















Electronic Test Equipment 


L-112 Electronic Test Equipment. 
New 12-page Bulletin 25M describes 
and illustrates maker’s volt-ohm-mil- 
ammeters, vacuum-tube voltmeter, test 

| oscillators, sweep signal generators, 
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oscilloscope, and load-checkers. Includes 
specifications, prices, and sales repre- 
sentatives.—Triplett Electrical Instru- 
ment Co., Bluffton, Ohio. 


L-113 Electronic Test Equipment. 
New 30-page loose-leaf brochure illus- 
trates and describes maker’s oscillo- 
scopes, pulse generators, frequency 
meters, and other electronic test equip- 
ment. Includes features, operation, and 
specifications.—Lavoie Labs., Inc., Mat- 
awan-Freehold Rd., Morganville, N. J. 


L-114 Oscillographs. New 12-page 
bulletin describes and illustrates mak- 
er’s new “Type 304-A” cathode-ray 
oscillograph, Includes operation, fea- 
tures, waveforms, applications, and 
specifications.—Allen B. DuMont Labs., 
Inc., 1500 Main Ave., Clifton, N. J. 


L-115 Signal Generator. New 4-page 
issue Vol. 4, No. 12 of the “hp Journal” 
discusses flexibility of maker’s 3800- 
7600 Me. signal generator. Also article 
on measuring large resistances with 
“Model 410” voltmeter.—-Hewlett-Pack- 
ard Co., 395 Page Mill Rd., Palo Alto, 
Calif. 

L-116 Electronic Test Equipment. 
New 16-page Supplement 132 contains 
newest additions to distributor’s large 
line of amplifiers, speakers, tape re- 
corders, and test equipment for audio, 
TV, radio and industrial electronics. 
Allied Radio, 833 W. Jackson Blvd., 
Chicago ts Ill. 


L-117 Electronic Equipment, Com- 
ponents. New 196-page “Complete Elec- 
tronics Reference Book” contains de- 
scriptions of thousands of components 
and test equipments handled by large 
distributor. Includes complete lines of 
nationally-known manufacturers.— 
Newark Electric Co., 223 West Madison 
St., Chicago, Il. 


L-118 Electronic Equipment, Com- 
ponents. New 194-page Catalog H-53 
describes and illustrates distributor’s 
complete line of electronic equipment 
for industry, laboratory, broadeast, and 
amateur use. Includes specifications, 
stock numbers, ordering information, 
and prices on thousands of items. 
Hudson Radio & Television Corp., 48 
West 48 St., New York 36, N. Y 


L-119 Electronic Equipment. New 
yearly reference book contains 102 
pages of data on maker’s kinescopes, 
receiving and transmitting tubes, elec- 
tronic components, test equipment, ra- 
dio and industrial batteries, and mini- 
ature lamps. Also 58-page calendar- 
diary, memo and address section, etc. 
Price $1.00.—Tube Dept., RCA, Har- 
rison, N. Js 


L-120 High-current Test Unit. New 
2-page Bulletin 1005-111 describes and 
illustrates maker’s “Model 1005 Multi- 
Amp” portable high-current test unit 
for testing and calibrating current-ac- 
tuated devices. Includes applications, 
measurements, and partial list of users. 


Multi-Amp Corp., Harrison, N. J. 


L-121 Cathode-ray-tube Analyzer, 
New 2-page bulletin describes and il- 
lustrates maker’s “Model 707” cathode- 
ray-tube analyzer that tests mag- 
netic and electrostatic deflected types. 
Includes detailed specifications and 
prices.—Jackson Electrical Instru- 
ment Co., 16-18 S. Patterson Blvd., Day- 
ton 2, Ohio. 
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The gage that 
retains its 
original accuracy 
longer, 

lasts longer, 
costs less 

per gage, per year 








e@ Only HELIcorID GAGEs have the Helicoid Move- 
ment... tested and proved in vears of hard service... 
a simple cam and roller design that does not have any 
teeth to wear out. Helicoid Gages cost less in the long 
run because they give long, trouble-free service with a 
minimum of maintenance. 

Helicoid Gages can be furnished with ACALOY cases 
in flanged (illustrated), flangeless or flush mounting 
(round or square); also in phenol—with black, white or 
phosphorescent dials; phosphor bronze, alloy steel, stain- 
less steel or K Monel Bourdon tubes; in pressure, vacuum 
or compound types; in a full range of pressures; all 


with the Helicoid stainless movement. 


Write today 


for the Helicoid Catalog 


a 


Four? HELICOID FEATURES 








1. Stainless Steel Helicoid Roller (no gear teeth) 


2. Stainless Steel Hair Spring HELICOID 
3. Long Life Cam (no gear teeth) 
ACCO 4. Corrosion Resistant Link and Screws Pressure 
* 


_ HELICOID GAGE DIVISION Vacuum 
AMERICAN CHAIN & CABLE \_ GAGES 


| ay, 929 Connecticut Avenue * Bridgeport 2, Connecticut 
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Product Index 


For information on the following advertised products, write the product number on the postage-free card on page 169. 
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Temperature 


Temperature Measurement 
Temperature Transmitters 
Thermometers, Test Gages U.S. Gauge, page 13 
Temperature Regulators Leslie, page 15 
Resistance Thermometers, Thermocouples 
Contact Assemblies Mallory, page 25 
Pyrometer Supplies M-Honeywell, page 27 
Temperature-difference Controller L&N, page 32 
Selective Scanning System Panascan, pages 52-5: 
Thermocouple Connectors Crawford Fitting, p. 5! 
Temperature Controllers Fulton Sylphon, page £ 
Resistance Bulbs, Thermostats Edison, page 63 
Mercury-actuated Thermometers Palmer, page 64 
Temperature Regulator, Farris Stacon, page 66 
Temperature Measurement, Control Trerice, p. 71 
Thermocouple Wells Karn, page 82 

Optical Pyrometer Pyrometer Instrument, page 82 
Temperature Transmitters M-Honeywell, pp. 86-87 
Thermocouple Wells Trinity, page 88 
Thermocouples, Supplies Gordon, page 125 
Thermometers Moeller, page 133 

Surface Thermometers Illinois Testing, page 134 
Thermometers Weksler, page 135 

Pyreheliometer Eppley, page 137 

Bridges, Potentiometer Rubicon, page 143 
Thermometers, Controllers Philadelphia, page 146 
Thermometers, Gages Rochester, page 149 
Temperature, Pressure, pH Foxboro, page 163 


Lewis, page 5 
Taylor, pages 8-9 


L&N, 24 
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Pressure 
Pressure Transmitters Taylor, pages 8-9 
Pressure-alarm Gages U.S. Gauge, page 13 
Pressure Regulators Moore Products, page 17 
Manometers, Pressure Control W & T, page 49 
Pressure, Acceleration Pickups Bourns, page 51 
Pressure Transmitters, Switches Giannini, page 75 
Pressure Gages Acragage, page 88 
Pressure, Vacuum, Draft Uehling, page 90 
Standard Pressure Gages Heise Bourdon, page 125 
Pressure Regulator, Filter Conoflow, page 130 
Slack-tube Manometer Dwyer, page 133 
Manometers Meriam, page 138 
Pressure Gages Marshalltown, page 139 
Boost Pump Sprague, page 141 
Pressure Gages 


Marsh, page 147 
Pressure, Level Control Mercoid, page 148 
Pressure, Acceleration Rahm, page 151 
Gage, Anemometer Movements Alina, page 157 
Sound Measurement, Recording Kellogg, page 157 
Draft Gage Hays, page 159 
Pressure, Vacuum American Chain, page 167 


Flow 


Bellows-type Flowmeters Barton Instrument, p. 6 
Flow Ratio Controller Fisher & Porter, page 19 
Ring Balance Flow Meters Hagan, page 20 
Area-type Flow Meter Bailey, page 31 

Air Velocity Meter Hastings, page 67 
Controlled-volume Pumping Lapp, page 78 


Level 
Jerguson, page 60 
Tank Gaging Uehling, page 90 
Electronic Level Indicator Fielaen, page 131 
Tank Gage Liquidometer, page 145 


Level Gages 


Process Control 
Process Instrumentation Taylor, pages 8-9 
Electromechanical Servomechanisms Arma, p. 18 
Ratio Controller Fischer & Porter, page 19 
Automatic Control Hagan, page 20 
Potentiometer Controllers Bristol, pages 12, 28 
Sewage-control System R-S Products, page 29 
Process Control Bailey, page 31 
Open-hearth Reversal Control L & N, page 32 
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A-329 
A-330 
A-331 
A-332 
A-333 
A-334 
A-335 
A-336 


A-337 
A-338 
A-339 
A-340 


A-341 
A-342 
A-343 
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A-360 
A-361 
A-362 


A-378 
A-379 
A-380 
A-381 


Automatic Controllers Farris-Stacon, page 66 
Graphic Instrumentation M-Honeywell, pp. 86-87 
Process Controllers Wheelco, page 140 
Electronic Control Swartwout, page 155 
Combustion Control Hays, page 159 

Process Controllers Foxboro, page 163 

Process Control BS & B, inside back cover 
Control Equipment Hammel-Dahl, back cover 


Weight, Force 


Force Measurement Hagan, page 20 

Seales Exact Weight, page 131 

Weight Transmitters Monsell, page 150 
Electronic Seale, Printer Streeter-Amet, page 153 


Humidity 
Humidity, Temperature Control Bendix, page 85 
Hydrometers, Hygrometers Moeller, page 133 
Humidity Recording Foxboro, page 137 


Air, Drying 
Instrument Air Compressors 
Dehumidifiers Industrol, page 72 
Air Filter, Dryer Hankison, page 132 
Air Dryers C. M. Kemp, page 147 


Nash, page 26 
») 


Annunciators 


Annunciators, Alarm System Panalarm, pp. 52-53 
Annunciators, Switches Tigerman, page 142 


Counting and Computing 
Counter-controllers Veeder-Root, page 21 
Frequency-time Counters Potter, page 74 
Interval Timer Instrument Lab. Service, page 79 
Preset Digital Counters Berkeley, page 91 
Data Handling, Computing ERA, page 125 
Preset Counters Durant Mfg., page 141 
Electric, Photoelectric Counters PIC, page 143 


Test Chambers 

Food Technology, page 135 
Webber Appliance, page 136 
Standard Cabinet, page 150 


Test Chambers 
Test Chambers 
Test Chambers 


Panelboards, Enclosures 


Panel and Control Boards Falstrom, page 4 
Coordinated Control Panels Panellit, pages 52-53 
Panels, Enclosures Kirk & Blum, page 141 


Chemical and Analytical 


Analytical Instruments CEC, page 11 
Densitometer, Colorimeter Welch, page 59 

pH, Chlorine Control W. A. Taylor, page 62 

pH Meters Cambridge, page 131 

Salinometer Sets Moeller, page 133 

Gas Analysis Gow-Mac, page 135 

Color Densitometer Macbeth, page 144 

X-ray Diffraction North American Philips, p. 147 
Gas Analyzers Hays Corp., page 159 

pH Measurement Foxboro, page 163 


Optical 
Toolmaker’s Microscope Gaertner, page 69 
Photographic Equipment Burke & James, page 85 
Optical Components Unert! Optical, page 125 
Stereo Microscope Edmund Scientific, page 144 
Vacuum Coatings, Optics Pacific Universal, p. 151 


Testing and Inspection 
Hardness Testing Shore, page 84 
Metallurgical Testing Gordon, page 125 
Tensiometers Boulin Instrument, page 136 
Acceleration Testing Genisco, page 145 









Timing and Acceleration Resistors 
A-382 Accelerometers, Gyros Giannini, page 75 Resistors, Components Mallory, page 25 
A-383 Timing Devices Haydon, page 83 Rheostats, Resistors Ohmite, page 28 
A-384 Operation Speed Recorder Amthor, page 84 Linear-motion Pots Bourns, page 51 
A-385 Miniature Synchronous Motors Hagen, page 158 Vernier Rheostat Rex Rheostat, page 69 
A-386 Industrial Timers Eagle Signal, page 166 Precision Pots Giannini, page 75 
Precision Pots Fairchild, page 76 
Resistors, Switches Cinema, page 80 
Miniature Power Resistors Dale, page 84 
Precision Resistors Daven, page 133 
Multiturn Pots Helipot, page 134 


ie eee Valves a Electron Tubes 

A-38 alves Fisher Governor, inside front cover Pee mm ; 

- | ae ae es ikea sealed A-4E Cathode-ray Tubes Du Mont, page 16 
A-a9 Valves Kieley & Mueller, — — 4 A-439 Electrometer Tubes Victoreen, page 68 
A-391 Solenoid Electric Valves Atkomatic, page 7 Westuan Seles. Avied Radic. sane 128 
A-392 Relief Valves Crosby, page 10 : : esis , hae oe 
A-393 Valves Leslie, page 15 ° ° 

A-394 Relief Valves Klipfel, page 22 Electrical & Electronic Components 
A-395 Valves R-S Products, page 29 ; Wire, Cable, Cord Chester Cable, page 1 
A-396 Butterfly Valves W. S. Rockwell, page 149 2 Magnetic E, C Cores Arnold, page 30 
A-397 Valves Foxboro, page 163 3 Connectors, Components Cannon, page 89 
A-398 Valves Annin, page 171 ata Pilot Lights Dialight, page 126 

A-399 Valves Black, Sivalls & Bryson, inside back cover 5 Mercury Switches Mercoid, page 148 
A-400 Valves Hammel-Dahl, back cover > Condenser Microphone Kellogg, page 157 


a‘ Saas Connectors, Wire American Phenolic, page 164 
Tubing and Fittings ; : 
Tubing Fittings Crawford Fitting, page 55 Engraving and Marking 
Instrument Tubing Samuel Moore, page 139 / ; Engraver New Hermes, page 83 
! 9 Markers, Numbering Acromark, page 88 

Telemetering A-4! Pressing, Marking Black & Webster, page 130 
3h ; ; nai A-4! Engraving, Profiling Green, page 137 
Telemetering Instruments Bristol, page 12, 23 A-452 Engraving Machines Preis, page 151 
lrelemetering Transmitter Bendix Aviation, p. 61 


Tachometers 
A-387 Tachometers Instrument Lab., page 79 
A-388 Tachometers Electric Indicator, page 81 
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Instrument Components 
Bellows Assemblies Fulton-Sylphon, page 57 
Dials, Ionization Sources U.S. Radium, page 65 
Vibration Mounts Lord, page 73 
Gyros Giannini, page 75 
Miniature Parts Johnson, page 145 
Pivots, Parts Permo, page 153 
Chart Drives, Subassemblies Alina, page 157 
Screw-machine Products Waltham, page 172 


Recorders and Indicators 
Dynamic Recording Systems CEC, page 11 
Potentiometer Recorders Bristol, pages 12, 23 
Speedomax Electronic Indicators L & N, page 24 
Multichannel Recording Edin Co., page 58 
Miniature Recorders, Controllers M-H, pages 86-87 
X,Y Recorder Moseley, page 139 
Recording Oscillograph Century Geo., page 152 
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A-4 
A-4 
A-4 
A-4 
A-4 
A-4 
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Electrical & Electronic Instruments Shop Equipment 

Rug gedized Indicators Hickok, page 06 " 51 =Metals, Ceramics, Welding Mallory, page 25 
Voltage, Frequency Control Sorensen, page (0 A-462 Instrument Soldering Fluxes Mico, page 85 
Frequency-time Counters Potter, page 74 A-463 Instrument Lathes Levin, page 143 
a rer rg pees ae A-464 Instrument Mercury Bethlehem, page 148 

) s, G é s Llectric dicator, page 44 ’ » , a Paeanis. naga tT 
Gaussmeter Rawson Electrical Inst., Bie 82 S isstrement Cleaning Passaic, page 170 
Bridges, Potentiometers, Resistors Gray, page C | 
VHF Q Meter Boonton, page 90 onsultants 

D-c. Amplifier Weston, page 99 A-466 Instrumentation Consultants Blaw Knox, page 156 
Oscillator, Test Instruments Measurements, p. 15: A-467 Instrumentation Consultants Fluid Controls, p. 156 
Oscillator Southwestern Industrial, page 165 A-468 Instrumentation Consultants Equip. & ¢ ‘ontrol, p. 156 


Relays and Solenoids Positions 
Relays C. P. Clare, page 14 / 9 Position Box 229, page 90 
Rotary Solenoids G. H. Leland, page 54 A-470 Positions North Ame rican, page 92 
Time-delay Relays Thomas A. Edison, page 63 - Positions Cornell Aeronautical, page 146 
Relays Advance Electric, page 92 j 2 Technician Training Ward School, page 15 
Relays, Electromechanical Assemblies P&B, p.161 3 Position Box 230, page 157 
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Please have the following pieces of LITERATURE sent to me: 
A supply of these cards Numbers 
for the asking 
Is your copy of Instruments routed 
to several people? 

Does your Company Librarian for- 
bid mutilating tech mags? 

Or do you yourself wish to pre 
serve your own copies intact? 
Just drop us a postal card asking 
for Inquiry Cards and we'll 
send you twelve! Do it NOW. 
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I desire further information on the following NEW INSTRUMENTS: 
Numbers 


I desire details on the following ADVERTISED PRODUCTS (Write 
page number and name of company or product number (see page 168) 





Name Title 


Please Print 





Company 
Co.’s Address 













Acragage Co 
Acromark Company 





| Alina Corporation 

Allied Radio Corp 

American Chain & Cable Co 
American Machine & Metals, Inc 
American Phenolic Corporation 
Amthor Testing Instrument Co 
Annin Company 

Arma Corp 

Arnold Engineering Co 
Atkomatic Valve Company 













Bailey Meter Co 
Barton Instrument Corp 
Bendix Aviation Coro 
Berkeley Scientific Div., 
Instruments, Inc 
Bethlehem Apparatus Co., Inc 
Biack, Sivalls & Bryson, Inc 
Black and Webster, Inc 
Boonton Radio Corporation 
Boulin Instrument Corporation 
Bourns Laboratories 
Bridgeport Thermostat Div 
Bristol Co 
Burke & James, Inc 






Beckman 















Cambridge Instrument Co., Inc 
Cannon Electric Co 

Century Geophysical Corp 

Chester Cable Corp 

Cinema Engineering Company 

Clare & Co P 

Conoflow Corporation 

Consolidated Engineering Corp 
Cornell Aeronautical Laboratory, Inc 
Crawford Fitting Co 

Crosby Steam Gage & Valve Company 
Cubic Corporation 















Dale Products, Inc 
Daven Co 
Dialight Corporation 








DuMont Labs., Inc., Allen 8 
Durant Mfg. Co 
Dwyer Mfg. Co., F. W 
































Eagle Signal Corporation 

Edin Co 

Edison, Inc., Thomas A 
Edmund Scientific Corp 

Electric Indicator Co 
Engineering Research Associates 
Eppley Laboratory, Inc 

Exact Weight Scale Co 









Fairchild Camera & Instrument Corp 
Falstrom Company 

Farris Stacon Corp 

Fielden Instrument Division 

Fischer & Porter Co 
Fisher Governor Co 
Food Technology, Inc 
Foxboro Company 
Friez Instrument Div 
Fulton-Sylphon Division 










Bendix 








Gaertner Scientific Corp 
Genisco Incorporated 
Giannini & Co., Inc., G. M 





Advance Electric and Relay Company 
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Inside 
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88 Gow-Mac Instrument Co 
92 Gray Instrument Company 
157. Green Instrument Co 
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167 

13 Hagan Corporation 

164 Hagen Manufacturing Company, Inc 
84 Hammel-Dah! Co 

71 Hankison Corporation 

18 Hastings Instrument Company, Inc 
" Haydon Company, A 


Hays Corp 

Heise Bourdon Tube Co 
Helicoid Gage Div 

31 Helipot Corporation 

& Hickok Electrical Instrument Co 


9! IIlinois Testing Laboratories, Inc 

Industrial Div... Minneapolis-Honeywell 
Regulator Co 

130 §=industro! Corp 

90 Instrument & Control Consultants 

136 = Instrument Laboratory Service 


J Instruments Publishing Company 
12, 23 
85 - 
Jerguson Gage & Valve Co 
Johnson Engineering Company, Inc 
131 
87 ~Karn Chemical Equipment Company 
152 Kellogg Switchboard & Supply Company 
| Kemp Mfg. Co., M 
80 Kieley & Mueller, Inc 
14 Kirk & Blum Mfg. Co 
oy Klipfel Valves Inc 
144 
55 
190 Lapp Insulator Co., Inc 
77. + ‘Leeds & Northrup Co 
Leland, Inc., G. H 
Leslie Co 
Levin & Son, Inc., Louis 
84 Lewis Engineering Co 
133 Liquidometer Corp. 
- Lord Manufacturing Co 
141 
133 
Macbeth Instrument Corp 
Mallory & Co., Inc., P 
Marsh Instrument Co 
164 Marshalitown Mfg. Co 
58 Measurements Corp 
63 Mercoid Corporation 
144. Meriam Instrument Co 
8! Mico Instrument Co 
125. Minneapolis-Honeywell Regulator Co 
137. Moeller Instrument Co 
131 Monsell, John R 
Moore & Company, Samuel 
Moore Products Co. 
Moseley, Francis L 
76 
a 
66 . . 
13} Nash Engineering Company 
i9 New — -_ = 
- North American Aviation, Inc 
ane wet North American Philips Company, Inc 
137 


163 

85 

57 Ohmite Mfg. Co 
69 = Pacific Div., Bendix 


145 Pacific Universal Products Corporation 
75 Palmer Thermometers, Inc 
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Panellit, Inc 

Passaic Analytical Laboratories, Inc 
Permo, Incorporated 

Philadelphia Thermometer Co 
Potter & Brumfield 

Potter Instrument Company 

Preis Engraving Machine Co., H. P. 
Production Instrument Company 
Pyrometer Instrument Co 


Rahm Instruments, Inc. 

Rawson Electrical Instrument Co 
Rex Rheostat Co 

Rochester Mfg. Co., Inc 


Rockwell Co., W. S$ 
R-S Products Corp 
Rubicon Co 


Shore Instrument & Mfg. Co 

Sorensen and Company 

Southwestern Industrial Electronics Co. 
Sprague Engineering & Sales Corp 
Standard Cabinet Co 

Streeter-Amet Company 

Swartwout Company 


Taylor & Co., W. A 

Taylor Instrument Companies 
Tigerman Engineering Company 
Trerice Co 

Trinity Equipment Corp 


Uehling Instrument Co 

Unerti Optical Co., John 

United States Gauge, Div. of American 
Machine & Metals, Inc. 

United States Radium Corp 


Veeder-Root Inc 
Victoreen Instrument 


Wallace & Tiernan Products, Inc 

Waltham Screw Company 

Ward School of Electronics 

Webber Appliance Co., Inc. 

Weksler Thermometer Corporation 

Welch Scientific Co., W. M 

Weston Electrical Instrument Corp 

W'eelco Instruments Division, Barber-Colman 
Company 












A widely known 
electrical manufacturer 
CHEMICALLY CLEANS 1 
UNIT EVERY 8.3 SECONDS. 
Costly reprocessing due to 
dirty units is eliminated. 
Production lines oper- 
ate at better effi- 
ciency peaks, 








PASSAIC ANALYTICAL 
LABORATORIES, Inc. 


228 Aycrigg Ave. Passaic, N. J. 
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PRINCIPLE IN 
VALVE CONSTRUCTION 














Entire moving assembly of 
the motor is insulated 
against metal to metal 
contacts through the use 
Illustrating the full floating \ asf of specially designed “'O’’ 
Teflon Guide Bushing con- | 2) rings. 

tact. No stem to bushing | 

tolerance required. Elimi- 

nate corrosion—wipes clean 

on every stroke, does away 

with both galling and fluid 

hardening problems. 
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By incorporating a Teflon Guide Bushing,—Annin design 
provides mechanical perfection in control valve operation. 
How”? Because now Annin valve offers full floating opera- 
tion free from any metal to metal contact in moving parts. 
The valve stem floats in contact with Teflon,—the Domotor 
portion of the valve floats on Hycar “O” rings. Teflon 
eliminates valve stem galling, and all difficulties which 
develop when soft, corrosion resisting alloys are in contact 
as bearings. 

leflon is self-lubricating and requires no external lubri- 
cation. It won't stick so the customary tolerance betweet 
guide bushing and valve stem is eliminated. With the new 
type guide bushing used by Annin,an interference fit is 
provided and solidly retains the valve stem and plug assem- 
bly. The stem is wiped clean on every stroke preventing 
scale or dirt from scoring or any tendency toward fluid 
hardening problems. Valves now in service may be 
changed over to the new guide material. 





CUT 
INVENTORY 


50% by 
“a VALVES 


THE ANNIN COMPANY 3500 Union Pacific Avenue 


Los Angeles 23, California 


January 1953—Instruments—Page 171 





































Sz abeze tu 
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QD THROUGH THREE GENERATIONS... 
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Specialists in Screw Machine Products Since 1893 





Recognized as outstanding producers of small parts and 
close tolerance work . .. with plenty of Yankee ingenuity 
plus a wide open mind for the best ideas of others. 

In our modern plant we also have the automatic screw 
machines for producing quality parts up to 1%” diameter 
by 8%” long. 

Through constant research and development work 
in the interest of our customers we have maintained our 
leadership as specialists in fine instrument screws for over 
sixty years... with a variety of products which cover 
every department of the screw machine products senses 1 


SCREW lj 
field. rnonuc rey 


le 








WALTHA 


SCREW COMPANY 


71 Rumford Avenue, Waltham, Massachusetts 
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INSTRUMENT EVENTS 
Calendar 








February 2-4 

Fourth Annual Short Course in Industrial In- 
strumentation, University of Florida. For In- 
formation write Prof. R. C. Specht, Short Course 
Supervisor, Chemical Engineering Dept., Gaines- 


ville, Florida 








February 3% 

Society for Applied Spectroscopy regular meet- 
ing at Socony-Vacuum Training Center New 
York. For Information write G. L. Crumrine, 
North American Smelting Co., Marine Terminal, 
Wilmington 8&3, Del 


Feb. 4-6 
First meeting Western Computer Conference 
sponsored by joint Computer Conference Com- 
mittee of Institute of Radio Engineers and the 
American Institute of Electrical Engineers 
Hotel Statler, Los Angeles, Calif. 







Feb. 2-6 

Sixth Annual Symposium on Modern Methods of 
Analytical Chemistry, Louisiana State Univers 
ity, Baton Rouge, La 


Feb. 18 
Annual Meeting, New York Section, Instrument 
Society of America, Statler Hotel, New York 
N. Y. For information write R. A. Hutcheon 
15-65 196th St., Flushing 5%, N. Y. 





Mar. 2-6 
Pittsburgh Conference and Exposition on Anual- 
ytical Chemistry and Applied Spectroscopy, Wil- 
liam Penn Hotel, Pittsburgh, Pa. For informa- 
tion write L. E. Pitzer, e/o U. S. Steel Co., 525 
Wm. Penn Place, Pittsburgh 30, Pa. 


Mar. 17-19 

121st Meeting American Meteorological Society, 
Atlantic City, N. J. For information write Ken- 
neth C. Spangler, Ex. Sec., 3 Joy St., Boston 8&8 
Mass. 


March 23-26 

I.R.E. National Convention & Radio Engineering 
Show. Grand Central Palace, New York, N. Y 
For information write W. Copp, 303 West 42 
St., New York 18, N. Y. 


Mar. 23-25 

13th Annual Meeting, American Congress on 
Surveying and Mapping, Hotel Shoreham, Wash- 
ington, D. C. For information write Walter Dix, 
Ex. Sec., Box 470, Benjamin Franklin Sta 
Washington 4, D. C. 


Mar. 26-27 

Instrumentation for the Iron and Steel Industry, 
Roosevelt Hotel, Pittsburgh, Pa. For information 
write Dr. Axel H. Peterson, Secretary, Pitts- 
burgh Sec., Instrument Society of America, c/o 
Mellon Institute, 4400 Fifth Ave., Pittsburgh 
13, Pa. 

April 7 

Fifth Annual Symposium, New Jersey Section, 
Instrument Society of America, entitled ‘‘Man- 
agement, Labor, and the Instrument Depart- 
ment.”” Hotel Essex House, Newark, N. J. For 
information write L. H. Ballinger, 2371 Chan- 
ning Ave., Westfield, N. J. 


April 29, 30, and May 1 

Electrical Components Symposium to be held 
at Shakespeare Club, Pasadena, Cal. Sponsored 
by American Institute of Electrical Engineers, 
Radio Engineers, Radio-TV Mfgrs. Asso., and 
West Coast Electronic Mfgrs. Asso. For Infor- 
mation write Dr. A. M. Zarem, Stanford Re- 
search Institute, Suite 1011, 621 S. Hope St 
Los Angeles 17, Cal 


May |! 

American Association of Spectrographers sym- 
posium on “Emission Spectroscopic Determina- 
tion of Metals in Non-metallic Samples’ in 
Chicago. For Information write Mr. J. P. Pag- 
liassotti, c o Standard Oil Co. (Indiana), Box 


431, Whiting, Inc 


September 21-25 

Eighth National Instrument Conference & Ex- 
hibit, Sherman Hotel, Chicago, Ill. For infor- 
mation write P. V. Jones, Mgr., Instrument So- 
ciety of America, 1319 Allegheny Ave., Pitts 
burgh 33, Pa 

























There's A Standard Teflon Stuffing Box qemu 
The use of Teflon in Climax Controls stuffing boxes is standard 8 + & 


procedure with BS&B. There’s a Climax Teflon stuffing box to 
meet any preference. Here, we show three of them as applied to jf 
Climax Diaphragm Control Valve Type 86. BS&B stresses correct Climax Controls 
stuffing box design because design has such a great effect on hys- 

teresis. Any friction in the valve may result in improper operation and a 
unsatisfactory service. To further overcome the threat of friction, needed Tal 

the lower stems in all Climax Controls of this type are super polished. : 
Teflon resists almost all known corrosive fluids. It’s self lubri- your processing 
cating and means less friction. Spring loaded Teflon reduces main- 
tenance which might normally result from packing nut being 
applied too tightly. 


Teflon or Standard bolt stuffing box. The 
top works or yoke of the valve is removable 
without disturbing the stuffing bos, This stuf- 
Sting box is applicable to Climas Controls, 
Types 86, 73, 1286, 87, 15, 115 and 1486. 
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Bolt-down type, spring loaded Teflon 
using CVU Ring. Available for, or present 
standard stuffing bor can be converted to, the 
following Climax Controls, Types 86, 73, 1286, 
$7, 15, 115, 1486, 125, 120, 128, and 58. 





ES COT 


Standard Packing Nut stuffing box. 
Screwed down packing nut design assures min- 
imum frictional lag and a minimum of main- 
tenance. Features the dependable CVU Teflon 
Ring. Can easily convert old style valves using 
standard stuffing box to Teflon packed. 





The type of stuffing box you require depends on... (1) The fluid 
being handled (2) Individual maintenance problems. The inter- 
changeability of Climax Controls stuffing boxes is highly important 
to both old and new users. Teflon stuffing boxes are actually stand- 
ard with Climax and can be included when controls are ordered... 
or conventional type stuffing boxes can be interchanged with Teflon 
stuffing boxes in the field with a minimum of time and effort. Tell 
us what fluids you’re handling and what your problems are. .. then 
let us make a recommendation — Write... 
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UTOMATIC OL 


EQUIPMENT 


Eliminates Maintenance! 
Reduces Worker Hazards! 
Solves Installation Problems! 


ATURES 


Write for your copy 
of our 
NEW ULTRAVALVE 
Bulletin No. 103-A 
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